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ABSTRACT

Background

Antisocial personality disorder (AsPD) is associated with rule-breaking, criminality, substance use, unemployment, relationship difficulties,
and premature death. Certain types of medication (drugs) may help people with AsPD. This review updates a previous Cochrane review,
published in 2010.

Objectives

To assess the benefits and adverse effects of pharmacological interventions for adults with AsPD.

Search methods

We searched CENTRAL, MEDLINE, Embase, 13 other databases and two trials registers up to 5 September 2019. We also checked reference
lists and contacted study authors to identify studies.

Selection criteria

Randomised controlled trials in which adults (age 18 years and over) with a diagnosis of AsPD or dissocial personality disorder were
allocated to a pharmacological intervention or placebo control condition.

Data collection and analysis

Four authors independently selected studies and extracted data. We assessed risk of bias and created 'Summary of findings tables' and
assessed the certainty of the evidence using the GRADE framework. The primary outcomes were: aggression; reconviction; global state/
global functioning; social functioning; and adverse events.

Main results

We included 11 studies (three new to this update), involving 416 participants with AsPD. Most studies (10/11) were conducted in North
America. Seven studies were conducted exclusively in an outpatient setting, one in an inpatient setting, and one in prison; two studies
used multiple settings. The average age of participants ranged from 28.6 years to 45.1 years (overall mean age 39.6 years). Participants
were predominantly (90%) male. Study duration ranged from 6 to 24 weeks, with no follow-up period. Data were available from only four
studies involving 274 participants with AsPD. All the available data came from unreplicated, single reports, and did not allow independent
statistical analysis to be conducted. Many review findings were limited to descriptive summaries based on analyses carried out and
reported by the trial investigators.

No study set out to recruit participants on the basis of having AsPD; many participants presented primarily with substance abuse problems.
The studies reported on four primary outcomes and six secondary outcomes. Primary outcomes were aggression (six studies) global/
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state functioning (three studies), social functioning (one study), and adverse events (seven studies). Secondary outcomes were leaving the
study early (eight studies), substance misuse (five studies), employment status (one study), impulsivity (one study), anger (three studies),
and mental state (three studies). No study reported data on the primary outcome of reconviction or the secondary outcomes of quality
of life, engagement with services, satisfaction with treatment, housing/accommodation status, economic outcomes or prison/service
outcomes.

Eleven different drugs were compared with placebo, but data for AsPD participants were only available for five comparisons. Three classes
of drug were represented: antiepileptic; antidepressant; and dopamine agonist (anti-Parkinsonian) drugs. We considered selection bias to
be unclear in 8/11 studies, attrition bias to be high in 7/11 studies, and performance bias to be low in 7/11 studies. Using GRADE, we rated
the certainty of evidence for each outcome in this review as very low, meaning that we have very little confidence in the effect estimates
reported.

Phenytoin (antiepileptic) versus placebo

One study (60 participants) reported very low-certainty evidence that phenytoin (300 mg/day), compared to placebo, may reduce the
mean frequency of aggressive acts per week (phenytoin mean = 0.33, no standard deviation (SD) reported; placebo mean = 0.51, no SD
reported) in male prisoners with aggression (skewed data) at endpoint (six weeks). The same study (60 participants) reported no evidence
of difference between phenytoin and placebo in the number of participants reporting the adverse event of nausea during week one (odds
ratio (OR) 1.00, 95% confidence interval (Cl) 0.06 to 16.76; very low-certainty evidence). The study authors also reported that no important
side effects were detectable via blood cell counts or liver enzyme tests (very low-certainty evidence).

The study did not measure reconviction, global/state functioning or social functioning.
Desipramine (antidepressant) versus placebo

One study (29 participants) reported no evidence of a difference between desipramine (250 to 300 mg/day) and placebo on mean social
functioning scores (desipramine = 0.19; placebo = 0.21), assessed with the family-social domain of the Addiction Severity Index (scores
range from zero to one, with higher values indicating worse social functioning), at endpoint (12 weeks) (very low-certainty evidence).

Neither of the studies included in this comparison measured the other primary outcomes: aggression; reconviction; global/state
functioning; or adverse events.

Nortriptyline (antidepressant) versus placebo

One study (20 participants) reported no evidence of a difference between nortriptyline (25 to 75 mg/day) and placebo on mean global
state/functioning scores (nortriptyline = 0.3; placebo = 0.7), assessed with the Symptom Check List-90 (SCL-90) Global Severity Index (GSI;
mean of subscale scores, ranging from zero to four, with higher scores indicating greater severity of symptoms), at endpoint (six months)
in men with alcohol dependency (very low-certainty evidence).

The study measured side effects but did not report data on adverse events for the AsPD subgroup.
The study did not measure aggression, reconviction or social functioning.
Bromocriptine (dopamine agonist) versus placebo

One study (18 participants) reported no evidence of difference between bromocriptine (15 mg/day) and placebo on mean global state/
functioning scores (bromocriptine = 0.4; placebo = 0.7), measured with the GSI of the SCL-90 at endpoint (six months) (very low-certainty
evidence).

The study did not provide data on adverse effects, but reported that 12 patients randomised to the bromocriptine group experienced
severe side effects, five of whom dropped out of the study in the first two days due to nausea and severe flu-like symptoms (very low-
certainty evidence).

The study did not measure aggression, reconviction and social functioning.
Amantadine (dopamine agonist) versus placebo
The study in this comparison did not measure any of the primary outcomes.

Authors' conclusions

The evidence summarised in this review is insufficient to draw any conclusion about the use of pharmacological interventions in the
treatment of antisocial personality disorder. The evidence comes from single, unreplicated studies of mostly older medications. The studies
also have methodologicalissues that severely limit the confidence we can draw from their results. Future studies should recruit participants
on the basis of having AsPD, and use relevant outcome measures, including reconviction.

Pharmacological interventions for antisocial personality disorder (Review) 2
Copyright © 2020 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

PLAIN LANGUAGE SUMMARY

The use of medication to treat people with antisocial personality disorder
Background

People with antisocial personality disorder (AsPD) may behave in a way that is harmful to themselves or others, and is against the law.
They can be dishonest and act aggressively without thinking. Many misuse drugs and alcohol. Certain types of medication (drugs) may
help people with AsPD. This review updates one published in 2010.

Review question

What are the beneficial and harmful effects of medication on aggression, reconviction (reoffending), and people's ability to function in
society?

Study characteristics

We searched for relevant studies up to 5 September 2019 and found 11 randomised controlled trials (RCT); a type of study in which people
were allocated at random (by chance alone) to have either a medication (drug) or a placebo (dummy tablet).

The studies included 416 AsPD participants, mostly male (90%), with an average age of 39.6 years. Most studies (10/11) were carried out in
North America in outpatient clinics (seven studies). Two studies were conducted in mixed settings and one apiece in an inpatient hospital
or prison. Studies lasted between six and 24 weeks, and had no follow-up period. Data were only available from four of the 11 included
studies for 274 participants with AsPD.

Some studies reported on important outcomes in AsPD: aggression (six studies), global state/functioning (three studies), social functioning
(one study) and adverse effects (seven studies). Some reported on other outcomes: leaving the study early (eight studies), substance misuse
(five studies), employment status (one study), impulsivity (one study), anger (three studies), and mental state (three studies). No study
reported data on reconviction, quality of life, engagement with services, satisfaction with treatment, housing/accommodation status,
economic or prison/service outcomes.

No study set out to recruit participants on the basis of having AsPD. Many participants presented primarily with substance abuse problems.
The studies used methods that increased the risk of data being biased or untrue (e.g. not reporting all of their outcomes) and that did not
allow independent statistics to be calculated for this review.

The studies assessed 11 medications but comparison data for AsPD participants were available for only three different types of medication
and placebo: antiepileptics (drugs to treat epilepsy); antidepressants (drugs to treat depression); and dopamine agonists (drugs to treat
Parkinson's disease).

Main results
Phenytoin (antiepileptic) versus placebo

One study (60 participants) found very low-certainty evidence that, compared to placebo, phenytoin may reduce the average frequency of
aggressive acts per week in aggressive male prisoners with AsPD at six weeks. The number of participants reporting sickness during week
one did not differ across groups, and no side effects were detectable by blood tests. We are very uncertain about these findings.

Desipramine (antidepressant) versus placebo

One study (29 participants) found no evidence of a difference in social functioning scores at 12 weeks, between a drug used to treat
depression (desipramine) and placebo. We are very uncertain about these findings.

Nortriptyline (antidepressant) versus placebo

One study (20 participants) found no evidence of a difference in global state/functioning scores in men with alcohol dependency at six
months, between a different antidepressant (nortriptyline) and placebo. We are very uncertain about these findings.

Bromocriptine (dopamine agonist) versus placebo

One study (18 participants) found no evidence of a difference in global state/functioning scores at six months, between a drug used to treat
Parkinson's disease (bromocriptine) and placebo. Twelve participants randomised to the bromocriptine group experienced side effects,
five of whom dropped out due to sickness and flu-like symptoms in the first two days. We are very uncertain about these findings.

Amantadine (dopamine agonist) versus placebo

Pharmacological interventions for antisocial personality disorder (Review) 3
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None of the included studies assessed the effectiveness of another treatment for Parkinson's disease (amantadine) for any of the primary
outcomes.

Conclusions

The certainty of the evidence is very low, meaning that we are not confident in the findings. There is not enough evidence to determine
whether or not medication is a helpful treatment for people with AsPD.

Further research is required to clarify which medications, if any, are effective for treating the main features of AsPD. Future studies should
recruit participants on the basis of having AsPD, and include reconviction as an outcome measure.

Pharmacological interventions for antisocial personality disorder (Review) 4
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SUMMARY OF FINDINGS

Summary of findings 1. Phenytoin (antiepileptic) versus placebo

Phenytoin (antiepileptics) versus placebo

Patient or population: adults with antisocial personality disorder

Setting: prisons; multiple sites; USA

Intervention: phenytoin (oral, 300 mg/day (am: 200 mg; pm: 100 mg)

Comparison: placebo

Outcomes Anticipated absolute effects* (95% CI) Relative effect Number of par- Certainty of Comments
(95% Cl) ticipants the evidence
Risk with placebo Risk with phenytoin (GRADE)
P pheny (studies)
Aggression The mean frequency of aggressive acts per week was - 60 DO Narrative results
lower in the phenytoin group (mean = 0.33; SD = not Very low? only. Skewed sum-
Measured by: frequency of aggres-  reported) than in the placebo group (mean =0.51; (1RCT) mary data and
sive acts SD = not reported) completer analysis
by the trial investi-
Follow-up: end of 6-week treat- gators (see Table
ment course
6).
Reconviction - - - - - No data available
Global state/functioning - - - - - No data available
Social functioning - - - - - No data available
Adverse events Study population OR 1.00 60 OO -
(0.06 to 16.76) Very low?
Measured by: number of partic- 33 per 1000 33 per 1000 (1LRCT)

ipants reporting nausea during
week 1

Follow-up: week 1

(0 fewer; from 31 fewer to

333 more)

The study authors reported that no side effects were
detectable via blood cell counts or liver enzyme tests

*The risk in the intervention group (and its 95% Cl) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% ClI).

Cl: Confidence interval; OR: Odds ratio; SD: Standard deviation

GRADE Working Group grades of evidence
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High certainty: we are very confident that the true effect lies close to that of the estimate of the effect
Moderate certainty: we are moderately confident in the effect estimate; the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is

substantially different

Low certainty: our confidence in the effect estimate is limited; the true effect may be substantially different from the estimate of the effect

Very low certainty: we have very little confidence in the effect estimate; the true effect is likely to be substantially different from the estimate of effect

devidence downgraded three levels overall. We downgraded two levels for limitations in the design/implementation suggest the findings are at high risk of bias (from 'sequence
generation' bias, 'allocation concealment' bias, 'blinding of participants' bias, 'blinding of personnel' bias and 'blinding of outcome assessors' 'incomplete outcome data' bias
and 'other' bias), and one level for imprecision due to optimal information size criterion not being met (downgraded one level).

Summary of findings 2. Desipramine (antidepressant) versus placebo

Desipramine (antidepressant) versus placebo

Patient or population: adults with antisocial personality disorder

Setting: inpatient; USA

Intervention: desipramine (oral, 250 to 300 mg/day)

Comparison: placebo

Outcomes Anticipated absolute effects” (95% Cl) Relative effect Numberof par- Certainty of Comments
(95% Cl) ticipants the evidence
Risk with placebo  Risk with de- . (GRADE)
sipramine (studies)
Aggression - - - - - No data avail-
able
Reconviction - - - - - No data avail-
able
Global state/functioning - - - - - No data avail-
able
Social functioning There was no difference in ASI mean scores - 29 OO -
between participants taking desipramine Very low?
Measured by: the Family-Social domain of ASI (0.19) and those taking placebo (0.21) (1RCT)

(scores range from 0 to 1, with higher values in-
dicating worse social functioning)

Follow-up: end of 12-week treatment
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Adverse events - - - - - No data avail-
able

*The risk in the intervention group (and its 95% Cl) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% ClI).

ANCOVA: Analysis of covariance;ASI: Addiction Severity Index; Cl: Confidence interval

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect

Moderate certainty: we are moderately confident in the effect estimate; the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different

Low certainty: our confidence in the effect estimate is limited; the true effect may be substantially different from the estimate of the effect

Very low certainty: we have very little confidence in the effect estimate; the true effect is likely to be substantially different from the estimate of effect

devidence downgraded three levels. We downgraded one level for limitations in the design/implementation, suggesting possible risk of attrition bias; one level due to imprecision

due to optimal information size criterion not being met; and one level due to indirectness, as outcome is measured by a questionnaire.

Summary of findings 3. Nortriptyline (antidepressant) versus placebo

Nortriptyline (antidepressant) versus placebo

Patient or population: men with alcohol dependency

Setting: inpatient and later outpatient; USA
Intervention: nortriptyline (oral, 25 to 75 mg/day)
Comparison: placebo

Outcomes Anticipated absolute effects” Relative effect  Number of par-  Certainty of Comments

(95% ClI) (95% Cl) ticipants the evidence

) (GRADE)

Risk with Risk with nor- (skudies)

placebo triptyline
Aggression - - - - - No data available
Reconviction - - - - - No data available
Global state/functioning There was no difference in GSI - 20 B0 -

mean scores between participants Very low?
Measured by: Global Assessment of Function- taking nortriptyline (0.3) and those (1 RCT)
ing Scale (scores range from 0-100, with high- taking placebo (0.7)

er scores indicating better functioning) and the
General Severity Index (GSI) subscale of the
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Symptom Check List-90 (GSI), which uses mean
of subscale scores (range from 0-4, with higher
scores indicating greater severity of symptoms)

Follow-up: end of treatment (6 months)

Social functioning - - - - - No data available

Adverse events - - - 20 - No data available. One
study measured side
1 (RCT) effects, however it did

not report data on ad-
verse events for the
ASPD subgroup in ei-
ther condition

*The risk in the intervention group (and its 95% Cl) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% Cl).

AsPD: Antisocial personality disorder; Cl: Confidence interval

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect

Moderate certainty: we are moderately confident in the effect estimate; the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different

Low certainty: our confidence in the effect estimate is limited; the true effect may be substantially different from the estimate of the effect

Very low certainty: we have very little confidence in the effect estimate; the true effect is likely to be substantially different from the estimate of effect

devidence downgraded three levels. We downgraded one level due to limitations in the design/implementation, suggesting possible risk of bias (attrition bias, selection bias,
allocation bias and blinding of outcome assessor bias), and two levels due to very serious imprecision due to optimal information size criterion not being met and non-reporting
of outcome data.

Summary of findings 4. Bromocriptine (dopamine agonist) versus placebo

Bromocriptine (dopamine agonist) versus placebo

Patient or population: adults with antisocial personality disorder

Setting: inpatient and outpatient; USA
Intervention: bromocriptine (oral, 15 mg/day)
Comparison: placebo

Outcomes Anticipated absolute effects” (95% Cl) Relative effect  Number of par- Certainty of Comments
(95% Cl) ticipants the evidence
(GRADE)
(studies)
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Risk with placebo Risk with bromocrip-
tine
Aggression - - - - No data avail-
able
Reconviction - - - - No data avail-
able
Global state/functioning There was no difference in GSI mean scores be- 18 [2loCIC) -
tween participants taking bromocriptine (0.3) Very low?
Measured by: General Severity Index (GSI)  and those taking placebo (0.7) (1RCT)
subscale of the Symptom Check List-90
(GSI), which uses mean subscale scores
(range from 0-4, with higher scores indi-
cating greater severity of symptoms)
Follow-up: 6 months
Social functioning - - - - No data avail-
able
Adverse events 12 patients in the bromocriptine group experi- 18 OO -
o enced severe side effects. Of these, 5 dropped Very low?
Measured by: self-reported medication out of study in first 2 days due to severe nausea (1RCT)

side effects

Follow-up: 2 days

and flu-like symptoms

*The risk in the intervention group (and its 95% Cl) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% Cl).

Cl: Confidence interval; SD: Standard deviation

GRADE Working Group grades of evidence
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect

Moderate certainty: we are moderately confident in the effect estimate; the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is

substantially different

Low certainty: our confidence in the effect estimate is limited; the true effect may be substantially different from the estimate of the effect

Very low certainty: we have very little confidence in the effect estimate; the true effect is likely to be substantially different from the estimate of effect

@evidence downgraded three levels. We downgraded one level for limitations in the design/implementation, suggesting a possible risk of bias (attrition bias, selection bias,
allocation bias and blinding of outcome assessor bias), and two levels for very serious imprecision due to the optimal information size criterion not being met and non-reporting

of outcome data.
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Summary of findings 5. Amantadine (dopamine agonist) versus placebo

Amantadine (dopamine agonist) versus placebo

Patient or population: adults with antisocial personality disorder

Setting: inpatient; USA
Intervention: amantadine (oral, 300 mg/day)
Comparison: placebo

(ma1nay) 1apaosip K3euosiad jeidosiue 10y suoUIAIUI |eIIS0j0dRWLIRYd

Outcomes Anticipated absolute effects Relative effect = Number of par- Certainty of Comments

(95% Cl) (95% Cl) ticipants the evidence

(GRADE)

Risk with Risk with (studies)

placebo amantadine
Aggression - - - - - No data available
Reconviction - - - - - No data available
Global state/functioning - - - - - No data available
Social functioning - - - - - No data available
Adverse events - - - - - No data available

*The risk in the intervention group (and its 95% Cl) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% Cl).

Cl: Confidence interval

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect

Moderate certainty: we are moderately confident in the effect estimate; the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different

Low certainty: our confidence in the effect estimate is limited; the true effect may be substantially different from the estimate of the effect

Very low certainty: we have very little confidence in the effect estimate; the true effect is likely to be substantially different from the estimate of effect

0T

a0ne study (with 12 participants) included in this comparison. No data were available for any of the primary outcomes; however, data were available for the secondary outcomes.
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BACKGROUND

Description of the condition

Antisocial personality disorder (AsPD) is one of the 10 specific
personality disorder categories in the current edition of the
Diagnostic and Statistical Manual of Mental Disorders (DSM-5). The
DSM-5 defines personality disorder as "an enduring pattern of
inner experience and behaviour that deviates markedly from the
expectations of the individual's culture, is pervasive and inflexible,
has an onset in adolescence or early adulthood, is stable over time,
and leads to distress orimpairment" (p 645). The general criteria for
personality disorder according to DSM-5 are given in Table 1.

AsPD is described in the DSM-5 as “a pattern of disregard for, and
violation of, the rights of others” (p 645). According to the DSM-5, in
order to be diagnosed with AsPD (301.7), a person must fulfil both
the general criteria for personality disorder outlined above and also
the specific criteria for AsPD (criteria A, B, Cand D, as shownin Table
2). DSM-5 also states, in reference to the traits of AsPD, that “this
pattern has also been referred to as psychopathy, sociopathy or
dyssocial personality disorder” (p 659). There continues, however,
to be debate about the status of psychopathy compared to AsPD
(for example, see Ogloff 2006), how it is measured and the degree
to which it is subject to change, which is beyond the scope of this
review.

The International Classification of Diseases - 10th Edition
(ICD-10) classifies this condition as dissocial personality disorder
(F60.2). AsPD and dissocial personality disorder are often used
interchangeably by clinicians and they describe a very similar
presentation. While there is considerable overlap between these
two diagnostic systems, they differ in two respects. First, the
DSM-5 requires that those meeting the diagnostic criteria also
show evidence of conduct disorder with onset before the age
of 15 years, whereas there is no such requirement using ICD-10
criteria when making the diagnosis of dissocial personality
disorder. However, a study comparing participants meeting the
full criteria for AsPD (which the DSM-5 has retained) with those
who otherwise fulfilled criteria for AsPD, but who did not
demonstrate evidence of childhood conduct disorder, did not find
any clinically important differences (Perdikouri 2007). Second,
dissocial personality disorder focuses more on interpersonal
deficits (for example, incapacity to experience guilt, a very low
tolerance of frustration, proneness to blame others) and less on
antisocial behaviour. Table 3 shows the ICD-10 diagnostic criteria
to diagnose dissocial personality disorder (F60.2).

It is acknowledged that the classification and diagnosis of
personality disorder is an area of controversy and complexity
with ongoing debate about the usefulness of multiple categories
of personality disorder versus a dimensional approach (Tyrer
2015, Skodol 2018). Others feel the very label of personality
disorder to be pejorative and unhelpful (Johnstone 2018).
Indeed, a major paradigm shift in the conceptualisation of
personality disorder has been suggested in the latest iteration
of the International Classification of Diseases (ICD-11). The
proposed ICD-11 model takes a dimensional approach and is
made up of three components: a general severity rating, five
maladaptive personality trait domains, and a borderline pattern
qualifier (Oltmanns 2019). The proposed classification changes to
personality disorder, however, are outside the scope of this review,

which is focused on interventions for AsPD, as defined in the
current, predominant classification systems of DSM-5 and ICD-10.

Most studies report the prevalence of AsPD to be between 2%
and 3% in the general population (Moran 1999; Coid 2006; NICE
2010). A systematic review and meta-analysis of the prevalence of
personality disorders in the general adult population in Western
countries found a prevalence rate for AsPD of 3% (Volkert
2018). Prevalence rates are considerably higher in men compared
with women (Dolan 2009; NICE 2015) and a 3:1 ratio of men to
women has been described (Compton 2005). It has also been
suggested that there are sex differences in how this condition may
present, with women with AsPD being less likely than men with
AsPD to present with violent antisocial behaviour (Alegria 2013).
AsPD (and other personality disorder diagnoses) may be less likely
to be diagnosed in non-white populations (McGilloway 2010).

As would be expected, AsPD is especially common in prison
settings. In the UK prison population, the prevalence of people
with AsPD has been identified as 63% in male remand prisoners,
49% in male sentenced prisoners and 31% in female prisoners
(Singleton 1998). A systematic review of mental disorders in
prisoners examined 62 studies from 12 countries and reported the
prevalence of AsPD in male prisoners to be 47%, with prisoners
approximately 10 times more likely to have AsPD than the general
population (Fazel 2002).

The condition is associated with a wide range of disturbance,
including greatly increased rates of criminality, substance
use, unemployment, homelessness and relationship difficulties
(Martens 2000), as well as negative long-term outcome. Many adults
with AsPD are imprisoned at some point in their life. Although
follow-up studies have demonstrated some improvement over
the longer term, particularly in rates of re-offending (Weissman
1993; Grilo 1998; Martens 2000), men with AsPD who reduce their
offending behaviour over time may nonetheless continue to have
major problems in their interpersonal relationships (Paris 2003).
Black 1996 found that men with AsPD who were younger than
40 years of age had a strikingly high rate of premature death,
and obtained a value of 33 for the standardized mortality rate
(the age-adjusted ratio of observed deaths to expected deaths),
meaning that they were 33 times more likely to die than males
of the same age without this condition. This increased mortality
was linked not only to an increased rate of suicide but also to
reckless behaviours such as drug misuse and aggression. A 27-
year follow-up study also found AsPD to be a strong predictor
of all cause mortality (Krasnova 2019). Black 2015 noted that
earlier age of onset has been linked to poorer long-term outcomes,
although marriage, employment, early incarceration and degree
of socialization may act as moderating factors. Follow-up studies
in forensic psychiatric settings suggest a similarly concerning
picture. For example, Davies 2007 reported that 20 years after
discharge from a medium-secure unit almost half of the patients
were reconvicted, with reconviction rates higher in those with
personality disorder compared to those with mental illness (such
as schizophrenia and bipolar affective disorder). Similarly, Coid
2015 examined reconviction after discharge from seven medium-
secure units in England and Wales and found that patients with
personality disorder were more than two and a half times more
likely than those with schizophrenia/schizoaffective disorder to
violently offend after discharge.
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Significant comorbidity exists between AsPD and many other
mental health conditions; mood and anxiety disorders are common
(Goodwin 2003; Black 2010; Galbraith 2014). The presence of
personality disorder co-occurring with another mental health
condition may have a negative impact on the outcome of the latter
(Newton-Howes 2006; Skodol 2005). There is a particularly strong
association between AsPD and substance use disorders (Robins
1998). Compared to those without AsPD, those with AsPD are 15
times more likely to meet the criteria for drug dependence, and
seven times more likely to meet the criteria for alcohol dependence
(Trull 2010). Guy 2018 reported that 77% of people with AsPD met
the lifetime criteria for alcohol use disorder.

Description of the intervention

It has been argued that adults with personality disorders may
respond to pharmacological interventions that target both their
state (temporary/transient) and trait (stable/enduring) symptoms,
highlighting the need to evaluate drug treatments that target
the cognitive-perceptual, affective, impulsive-behavioural and
anxious-fearful domains of personality disorder (Soloff 1998).
Several authors have reviewed the evidence relating to treatment
of personality disorders with antidepressants, benzodiazepines,
anticonvulsants, psychostimulants, antipsychotics and mood
stabilisers (Stein 1992; Dolan 1993; Warren 2001; Duggan 2008; Lieb
2010).

Stein 1992 concluded that small doses of neuroleptics may
afford some benefits for people with well-defined borderline
and schizotypal personality disorders. Dolan 1993 argued
that carbamazepine had been shown to improve overactivity,
aggression and impulse control in psychopathic and antisocial
personality disorders. They also concluded that lithium
maintenance treatment may be of benefit to explosive and
impulsive individuals, holding some hope for those with
AsPD. Warren 2001 concluded that selective serotonin reuptake
inhibitor (SSRI) antidepressants may improve personality disorder
symptoms and anger. They noted, however, that the evidence
for pharmacological intervention was very poor, since the
studies included in their review suffered serious methodological
limitations, including small sample sizes, highly selected
participants, high dropout rates, short duration or lack of long-
term follow-up. Similar limitations were noted by Duggan 2008,
although their review favoured the use of anticonvulsants to reduce
aggression, and anti-psychotics to reduce cognitive perceptual and
mental state disturbance.

Overall, these reviews found the evidence base for pharmacological
interventions for AsPD to be weak, or lacking, since the bulk of the
studies reviewed had been restricted to individuals with borderline
personality disorder (BPD). Therefore, it is important to consider
all relevant studies, without restriction on the pharmaceutical
agents, and to consider pharmacological interventions where
drugs are given not only as monotherapy but also as an adjunctive
intervention.

How the intervention might work

Several arguments have been put forward to justify
pharmacological treatment for personality disorders (Tyrer 2004),
and there is a growing body of evidence that personality
disorders are associated with neurochemical abnormalities,
whether inherited or arising out of physical or psychological

trauma (Coccaro 1998; Skodol 2002). One justification for
the use of pharmacotherapy is that it has the potential to
modulate neurotransmitter function and so may be able to
correct imbalances in the central nervous system of people
with personality disorder to a more normal neurochemical state
(Markovitz 2004).

The main neurotransmitter system which may be implicated in
AsPD is the serotonergic system (Coccaro 1996; Deakin 2003).
For example, impulsive and aggressive features of the disorder
have been linked to serotonergic system deficits (Sugden 2006).
The serotonergic system has been found to be less responsive to
pharmacological challenges (i.e. a study where drugs are given
to increase serotonin levels) in people with AsPD than those in
healthy individuals (Moss 1990). Brain activations following such
challenges are reduced in AsPD participants, as demonstrated in
functional imaging studies (Vollm 2010). The biological factors
contributing to both antisocial behaviour and criminality may
also include the under-arousal of the autonomic system (Dinn
2000; Raine 2000). Raised testosterone levels have been implicated
in a range of antisocial behaviours, psychosocial problems,
psychoactive substance misuse and violence (Mazur 1998), but no
argument has been put forward to justify the use of antiandrogens
in AsPD.

In an alternative approach, Soloff 1998 suggests that the likely
impact of drugs on the primary symptoms in personality disorder
can broadly be predicted from drug effects when used in other
disorders such as anxiety, depression or psychosis. On this basis,
medication is matched to the primary symptom group, so that
antipsychotic medication would be the preferred drug treatment
for cognitive-perceptual symptoms, and mood stabilisers and SSRIs
would be indicated for impulsive-behavioural dyscontrol.

In practice, there are reports of behavioural dyscontrol improving
in response to lithium (Links 1990) and anticonvulsants such as
carbamazepine (Cowdry 1988), sodium valproate (Stein 1995) and
divalproex sodium (Wilcox 1995) in non-AsPD samples. There are
also a number of reports on the use of SSRIs to reduce aggressive
and impulsive behaviour (Bond 2005).

Why it is important to do this review

AsPD is an important condition that has a considerable impact
on individuals, families and society more widely (Black 1999; NICE
2010). Even by the most conservative estimate, AsPD appears
to have the same prevalence in men as schizophrenia, the
condition that receives the greatest attention from mental health
professionals. Furthermore, AsPD is associated with significant
costs (Sampson 2013), arising from emotional and physical damage
to victims and damage to property, as well as service utilisation
(for instance, in terms of health services, use of police time, and
involvement from the criminal justice system and prison services).
Related costs include increased use of healthcare facilities,
lost employment opportunities, family disruption, gambling, and
problems related to alcohol and substance misuse (Myers 1998;
Home Office 1999). In one study, lifetime public costs for a group of
adults with a history of conduct disorder were found to be 10 times
those for a similar group without the disorder (Scott 2001). Around
50% of adolescents with conduct disorder will go onto develop
adult AsPD (Scott 2001).
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Despite this, there is currently a dearth of evidence on how best
to treat people diagnosed with AsPD, and the few reviews that
have been carried out to date have been inconclusive. Dolan
1993 reviewed the use of numerous drug groups amongst people
with AsPD and psychopathic disorder, but identified only a small
number of studies, and noted that these were limited by poor
methodology and lack of long-term follow-up. They found the
evidence base for pharmacological treatments for AsPD to be poor,
a conclusion endorsed by the Reed Committee (Reed 1994). They
recommended that the UK Department of Health and the Home
Office should encourage further research into this area, with added
attention to female and ethnic minority groups (Reed 1994). A
further review failed to uncover a more credible evidence base
(Warren 2001). Increased interest in developing and evaluating
pharmacological treatments for personality disorders in recent
years has provided the impetus to conduct the first Cochrane
Review, which systematically reviewed the literature on the use of
pharmacological interventions for AsPD up to 2010 (Khalifa 2010).
New evidence has emerged since then, suggesting that an updated
systematic review is now timely.

OBJECTIVES

To assess the benefits and adverse effects of pharmacological
interventions for adults with AsPD.

METHODS

Criteria for considering studies for this review
Types of studies

Randomised controlled trials (RCTs), in which participants have
been randomly allocated to an experimental group and a placebo
control group. We included all relevant RCTs, including cross-over
trials, with or without blinding, published in any language.

Types of participants

We included studies involving adult (18 years or over) men
or women with a diagnosis of AsPD or dissocial personality
disorder defined by the DSM (DSM-IV; DSM-IV-TR; DSM-5) and
ICD-10 diagnostic classification systems. We excluded studies of
people with major functional mental illnesses (i.e. schizophrenia,
schizoaffective disorder or bipolar disorder), organic brain disease,
and intellectual disability. The decision to exclude persons with
these conditions is based on the rationale that the presence
of such disorders (and the possible confounding effects of any
associated management or treatment) might obscure whatever
other psychopathology (including personality disorder) might be
present. However, we included studies of people diagnosed AspD
who also had other comorbid personality disorders or other mental
health problems. We placed no restrictions on setting and included
studies with participants living in the community as well as those
incarcerated in prison or detained in hospital settings. We included
studies with subsamples of patients with AsPD provided that the
data for this group were available separately. We also included
studies where participants with a AsPD diagnosis comprised at least
75% of the sample. Lastly, we required studies where participants
with antisocial or dissocial personality disorder formed a small
subgroup to have randomised at least five people with AsPD.

Types of interventions

People with personality disorders may respond to pharmacological
interventions that target both their state and trait symptoms.
Although it has been argued that drug treatments that target
the cognitive-perceptual, affective, impulsive-behavioural and
anxious-fearful domains of personality disorder need to be
evaluated (Soloff 1998), we carried out the review without any a
priori assumptions about the effectiveness of certain drugs in a
specific domain.

We included studies of any drug(s) with psychotropic
properties, including those falling within the following classes of
pharmacological interventions (as defined by the British National
Formulary 2018):

« hypnotics, anxiolytics and barbiturates;

« antipsychotic drugs (including depot injections);

« antidepressant drugs; tricyclic and related, monoamine-
oxidase inhibitors, SSRIs and related, and other antidepressant
drugs;

« central nervous system stimulants;

« antiepileptics, mood stabilising agents/antimanic drugs;

o drugs used in essential tremor, chorea, tics and related
disorders;

« drugs used in substance dependence;
« dopaminergic drugs used in Parkinsonism; and
« others.

We included studies evaluating a combination of drug
interventions. We included studies in which the drug being
evaluated was given as an adjunct to another drug, but only where
the comparison was between the adjunct and a placebo adjunct.
Studies in which the comparison was between one drug and
another drug or between a pharmacological and a psychological
intervention are reported separately. We considered cross-over
trials for inclusion in the review only where the trial was evaluating
interventions with a temporary effect in the treatment of stable
conditions, and where long-term follow-up was not required
(Higgins 2011a). A summary of the inclusion and exclusion criteria
of the review is provided in Table 4.

We included studies where the active drug treatment was
compared to an inert 'placebo' (dummy pill/capsule/liquid)
containing an inactive substance such as starch, sugar or saline.

Types of outcome measures

The primary and secondary outcomes are listed below in terms
of single constructs. Given the relatively stable nature of traits of
AsPD (by definition) we chose outcomes that could be subject to
change and that were potentially measurable by a variety of means
(including self-report and observation).

Some traits, such as risk-taking, are difficult to measure directly.
Given the large negative impact of aggression and reconviction, we
thought these particularly important. Such outcomes could
represent a final common pathway encompassing a variety of
traits, including failure to confirm to social norms, deceitfulness,
impulsivity, recklessness, irresponsibility and lack of remorse.
These outcomes are also measurable by self-report, psychometrics,
observed behaviour, informant information and official records.
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We were also mindful of the issues described in DSM-5 (p 659):
“Because deceit and manipulation are central features of antisocial
personality disorder, it may be especially helpful to integrate
information acquired from systematic clinical assessments with
information collected from collateral sources." We anticipated that
the studies included in this review would have used a range
of outcome measures (for example, aggression could have been
measured by a self-report instrument or by an external observer).
We provide examples of potential measures of each outcome.
However, we also accepted other, similar ways of recording each
outcome.

Whilst acknowledging that the nature of the disorder can lead
to difficulty in long-term follow-up of individuals with AsPD, we
reported relevant outcomes without restriction on period of follow-
up. We aimed to divide outcomes into immediate (within six
months), short-term (> 6 months to 24 months), medium-term (> 24
months to five years) and long-term (beyond five years) follow-up,
if there were sufficient studies to warrant this.

Primary outcomes

« Aggression (trait aggression or state/dynamic/current
aggression; reduction in aggressive behaviour or aggressive
feelings; continuous or dichotomous outcome), measured
through improvement in scores on the Aggression
Questionnaire (Buss 1992), the Modified Overt Aggression Scale
(Malone 1994), or a similar, validated instrument; or as number
of observed incidents.

o Recidivism (continuous, dichotomous or time-to-event
outcome depending on how these data were reported),
measured as reconviction in terms of the overall reconviction
rate or numbers reconvicted for the sample (continuous
data), time to reconviction/reoffending (time-to-event data),
recidivism yes or no (dichotomous). Non-convicted offences
identified by self-report or incident reporting, etc. and reported
in the same way.

« Global state/functioning (continuous outcome), measured
through improvement on the Global Assessment of Functioning
numeric scale (DSM-IV-TR).

« Social functioning (continuous or dichotomous outcome),
measured through improvement in scores on the Social
Adjustment Scale (Weissman 1976), the Social Functioning
Questionnaire (Tyrer 2005), or a similar, validated instrument;
or a proxy measure of social functioning (e.g. decreased level of
support required/time taken to achieve leave from hospital).

« Adverse events (dichotomous outcome), measured as incidence
of overall adverse events and of the three most common adverse
events.

Secondary outcomes

« Quality of life (self-reported improvement in overall quality of
life; continuous outcome), measured through improvement in
scores on the European Quality Of Life instrument (EuroQoL
Group 1990), or a similar, validated instrument.

« Engagement with services (health-seeking engagement with
services; continuous outcome), measured though improvement
in scores on the Service Engagement Scale (Tait 2002), or a
similar, validated instrument.

« Satisfaction with treatment (continuous outcome), measured
through improvement in scores on the Client Satisfaction

Questionnaire (Attkisson 1982), or validated

instrument.
« Leaving the study early (continuous or dichotomous outcome),

measured as proportion of participants discontinuing
treatment.

a similar,

« Substance misuse (continuous or dichotomous outcome),
measured as improvement on the Substance Use Rating Scale,
patient version (Duke 1994), or a similar, validated instrument.

+ Employment status (continuous outcome), measured as
number of days in employment over the assessment period.

« Housing/accommodation status (continuous outcome),
measured as number of days living in independent housing/
accommodation over the assessment period.

« Economic outcomes (any economic outcome such as cost-
effectiveness; continuous outcome), measured using cost-
benefit ratios or incremental cost-effectiveness ratios (ICERS).

« Impulsivity (state or trait; self-reported improvement in
impulsivity; continuous outcome), measured through reduction
in scores on the Barratt Impulsivity Scale (Patton 1995), or a
similar, validated instrument.

o Anger (self-reported improvement in anger expression and
control; continuous outcome), measured through reduction
in scores on the State-Trait Anger Expression Inventory-2
(Spielberger 1999), or a similar, validated instrument.

« Mental state (continuous outcome): general mental state, such
as ratings of general mental health symptoms, measured by the
Brief Psychiatric Rating Scale (BPRS; Overall 1962) or Symptom-
Check List-90 (SCL-90; Derogatis 1973); or specific symptoms,
such as dissociative experiences measured by Dissociative
Experiences Scale (DES; Carlson 1993), mood/anxiety measured
by the Hospital Anxiety and Depression Scale (HADS; Zigmond
1983) or the Beck Anxiety and Depression Scale (BADS; Beck
1988); or global mental health, measured by Clinical Outcomes
in Routine Evaluation-Outcome Measure (CORE-OM; Barkham
2001).

« Prison/service outcomes (continuous outcome) recording:
treatment of people in the community; duration of treatment
programme; or changes in services provided by through care/
probation teams.

« Other outcomes measured in the included studies that did not
fallinto one of the above categories (continuous or dichotomous
outcomes dependent upon how the outcomes were reported).

Search methods for identification of studies

The searches for the previous version of this review were designed
to find studies for a suite of reviews on a range of personality
disorders. For this update, we revised the population section of the
strategy by including only the search terms relevant to antisocial
personality disorder. We also made changes to the databases we
searched (see Differences between protocol and review).

Electronic searches

We searched the following electronic databases and trial registers
(to update the search conducted for Khalifa 2010) on 3 October
2016,31 October2017,3 and 4 October 2018 and 5 September 2019.

« Cochrane Central Register of Controlled Trials (CENTRAL; 2019,
Issue 9), in the Cochrane Library (searched 5 September 2019),
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which includes the Cochrane Developmental, Psychosocial and
Learning Problems Specialised Register.

« MEDLINE Ovid (1946 to August Week 52019).

« MEDLINE In-Process & Other Non-Indexed Citations Ovid
(searched 5 September 2019).

o MEDLINE Epub Ahead of Print Ovid (searched 5 September
2019).

« Embase OVID (1974 to 2019 Week 37).

« CINAHL Plus EBSCOhost (Cumulative Index to Nursing and Allied
Health Literature; 1937 to 5 September 2019).

o PsycINFO OVID (1967 to September Week 1 2019).

« Science Citation Index Web of Science (1970 to 5 September
2019).

« Social Sciences Citation Index Web of Science (1970 to 5
September 2019).

« Conference Proceedings Citation Index - Science Web of Science
(1990 to 5 September 2019).

« Conference Proceedings Citation Index - Social Science &
Humanities Web of Science (1990 to 5 September 2019).

« Sociological Abstracts Proquest (1952 to 5 September 2019).

o Criminal Justice Abstracts EBSCOhost (1910 to 5 September
2019).

« Cochrane Database of Systematic Reviews (2019, Issue 9), part of
the Cochrane Library (searched 5 September 2019).

« Database of Abstracts of Reviews of Effects (2015, Issue 2. Final
Issue), part of the Cochrane Library (searched 5 September
2019).

« ClinicalTrials.gov (www.clinicaltrials.gov/ct2/home; searched 5
September 2019).

« WHO (World Health Organization) ICTRP (International
Clinical Trials Registry Platform; apps.who.int/trialsearch/
AdvSearch.aspx; searched 5 September 2019).

« WorldCat (limited to theses; www.worldcat.org; searched 5
September 2019).

Detailed search strategies for this update are reported in
Appendix 1. The searches were designed to find records for two
separate reviews of interventions for AsPD or dissocial personality
disorder: a) psychological interventions and b) pharmacological
interventions. For this review, we selected only those studies that
were relevant to pharmacological interventions. Search strategies
used up to September 2009 for the previous version of the review
are reported in Khalifa 2010.

Searching other resources

We searched the reference lists of included and excluded studies
for additional trials. We also examined bibliographies of systematic
reviews identified in the search to identify relevant studies.
We contacted the authors of relevant studies to enquire about
other sources of information, and contacted the first author or
corresponding author of each included study for information
regarding unpublished data.

Data collection and analysis

In the following sections, we report only the methods that we were
able to use in this review. We direct the reader to our protocol,
Khalifa 2009, and Table 5, for information on additional methods

that we intend to use in future updates of this review, should data
permit.

Selection of studies

Working independently, two review authors read the titles and
abstracts generated by the searches and discarded those that
were clearly irrelevant. . They next obtained the full-text reports
of those deemed potentially relevant or which more information
was needed to determine relevance, and assessed them against
the inclusion criteria (Criteria for considering studies for this
review). The reviewers resolved uncertainties concerning the
appropriateness of studies for inclusion in the review through
consultation with a third review author who had not been involved
in the initial screening.

For studies reported in a language other than English, we initially
examined the English version of the title and abstract, where
provided, to decide whether or not the study met the inclusion
criteria. We obtained a translation of any non-English language
abstract or full paper where this was necessary for a decision to be
made; two of the review authors undertook translations for three
records.

We present our selection process in a PRISMA diagram (Moher
2009).

Data extraction and management

Four review authors extracted data independently for all studies
using a data extraction form which had previously been piloted (see
Appendix 2). Where data were not available in the published trial
reports, we contacted the study authors and asked them to supply
the missing information. Two review authors entered the data into
Review Manager 5 (Review Manager 2014); a third review author
checked the data entry into RevMan for accuracy. Study data was
finalised through comparison and consensus of two independent
extractions with any disagreements resolved by consultation with
a third author; less than 5% of papers required such discussion.

Assessment of risk of bias in included studies

For each included study, two reviewers independently completed
Cochrane’s tool for assessing risk of bias (Higgins 2011a; Higgins
2011b), resolving any disagreements through consultation with a
third reviewer. We assessed the papers against the following areas
of possible bias:

« random sequence generation (selection bias);

« allocation concealment (selection bias);

« blinding of participants (performance bias);

« blinding of personnel (performance bias);

« blinding of outcome assessment (detection bias);

+ incomplete outcome data (attrition bias);

« selective outcome reporting; and

« otherbias, including allegiance bias and treatment adherence.

For each domain, we assigned ratings of 'high,' 'low' or 'unclear’
risk of bias, where we considered the risk of bias to be high, low or
uncertain/unknown, respectively.
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Overallrisk of bias

We assessed the overall risk of bias within studies using the method
recommended by Higgins 2011b. We assessed a study at low risk of
bias overall if we rated it at low risk of bias on all key domains; at
unclear risk of bias overall where we assessed the study at unclear
risk of bias on one or more key domains; and at high risk of bias
overall where we rated the study at high risk of bias on one or
more key domains. If a single domain was rated at high risk but
other domains were unclear, we rated the study at high risk of bias
overall. We used the results of this assessment to inform our GRADE
judgements (see section on 'Summary of findings' below).

Measures of treatment effect
Dichotomous data

For dichotomous (binary) data, we used the odds ratio (OR) with
95% confidence intervals (Cl), to summarise results within each
study. We chose the OR because it has statistical advantages
relating to its sampling distribution and its suitability for modelling,
and because it is a relative measure and therefore can be used to
combine studies.

Continuous data

For continuous data, such as the measurement of impulsiveness
and aggression on a scale, we compared the mean score for
each outcome as determined by a standardized tool between
the two groups to give a mean difference (MD), and presented
these with 95% CI. We used the mean difference (MD) where more
than one study reported the same outcome measures. We used
the standardized mean difference (SMD) where studies reported
different outcome measures of the same construct.

We reported continuous data that were skewed in a separate
table, and did not calculate treatment effect sizes in order to
minimise the risk of applying parametric statistics to data that
depart significantly from a normal distribution. However, if the trial
investigators provided results of their own statistical analysis on
such data, we reported their results descriptively within the section
on Effects of interventions. We define skewness as occurring when,
for a scale or measure with positive values and a minimum value of
zero, the mean was less than twice the standard deviation (Altman
1996).

Time-to-event data

For time-to-event data, we used the hazard ratio (HR) with 95% CI.
Reconviction (dichotomous or time-to-event outcome dependent
upon how the outcome was reported), was measured as the overall
reconviction rate for the sample or as an analysis of time to
reconviction (please see Differences between protocol and review).

Other

Where possible, we made comparisons at specific, clinically
relevant follow-up periods: immediate (within six months), short-
term (> 6 months to 24 months), medium-term (> 24 months to
five years) and long-term (beyond five years) follow-up (please see
Differences between protocol and review).

Unit of analysis issues
Cluster-randomised trials

We did not identify any cluster-randomised trials. For information
on how we will handle these issues should they arise in future
updates of this review, please see our protocol, Khalifa 2009, and
Table 5.

Cross-over trials

We identified two cross-over trials but only one provided cross-over
data for one comparison. Where data presented from a cross-over
trial were restricted (and more information was not available from
the original investigators), we presented data within the first phase
only, up to the point of cross-over.

Multi-arm trials

We identified three multi-arm trials. We included all eligible
outcome measures for all trial arms in this review. We used pair-
wise comparisons of individual trial arms against placebo to avoid
a potential unit-of-analysis error from this approach.

Dealing with missing data

We attempted to contact the original investigators to request any
missing or incomplete outcome data and information on whether
or not the data could be assumed to be ‘missing at random.' If these
data were made available to us, we included the data in the review.
If data were not forthcoming, we attempted to contact at least one
of the co-investigators. We permitted a reasonable length of time
(at least 12 weeks) for the investigator(s) to supply the missing data
before we proceeded with the analysis. We considered 12 weeks to
be sufficient, as most contacts provided a response within a few
days.

We used intention-to-treat analysis for studies with data missing
from participants who dropped out of trials before completion. We
assumed missing data were random if no explanation was received
from study authors, and reported missing data information in the
'incomplete outcome data' section of the 'Risk of Bias' tables. See
Table 5 for information about future updates of this review.

Assessment of heterogeneity

We assessed the clinical heterogeneity of trials in relation to the
medication type, clinical setting, and the population from which
AsPD participants were drawn. We assessed the methodological
heterogeneity in relation to the trial design (e.g. parallel/cross-
over). Please see Table 5 for information about assessment of
heterogeneity in future updates of this review where pooling may
be required.

Assessment of reporting biases

Due to insufficient data we were unable to conduct our preplanned
funnel plots (Khalifa 2009; Table 5) to assess reporting bias. Please
see Table 5 for information about future updates of this review.

Data synthesis

Due to insufficient data we were unable to conduct meta-
analyses, and therefore provide a narrative summary of the data.
Although we considered multiplicity (the concern that performing
multiple comparisons increases the risk of falsely rejecting the null
hypothesis) this was not an issue in this review as the available
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data did not allow the making of multiple comparisons. We have
outlined how we will address multiplicity and other issues in future
reviews in Table 5.

Subgroup analysis and investigation of heterogeneity

Due to insufficient data we were unable to conduct any of our
preplanned subgroup analyses (see Khalifa 2009). See Table 5 for
information about future updates of this review.

Sensitivity analysis

Due to insufficient data we were unable to conduct any of our
preplanned sensitivity analyses (see Khalifa 2009). See Table 5 for
information about future updates of this review.

Summary of findings and assessment of the certainty of the
evidence

Following the guidelines set out in Schiinemann 2013, we used
GRADEpro GDT software (GRADEpro GDT) to prepare a 'Summary of
findings' table for the following comparisons.

« Phenytoin (antiepileptic) versus placebo

« Desipramine (antidepressant) versus placebo

« Nortriptyline (antidepressant) versus placebo

« Bromocriptine (dopamine agonist) versus placebo
« Amantadine (dopamine agonist) versus placebo

We included all primary outcomes (aggression, reconviction,
global/state functioning, social functioning and adverse events),
for immediate, short, medium and long-term time points, in
the 'Summary of findings' tables, presenting pooled data where
possible, and single study data narratively.

Two review authors independently assessed the certainty of
evidence for all primary outcomes with available data using the
GRADE approach (Schiinemann 2013), which takes into account

the risk of bias, level of inconsistency, indirectness, imprecision
and publication bias. We rated the certainty of the evidence for
each outcome as being high, moderate, low or very low, and
where relevant, provided reasons for downgrading the certainty
of the evidence in the footnotes of the tables. We resolved any
disagreements by discussion, or in consultation with a third review
author. Less than 5% of studies required this discussion.

RESULTS

Description of studies
Results of the search

For the original version of this review (Khalifa 2010), we searched
from the inception of each database to September 2009. These
searches identified in excess of 16,398 records, 26 of which
appeared to merit closer inspection. From these, we identified eight
studies (from 11 reports) that met the eligibility criteria.

We ran the searches for this update from September 2009 to
September 2019. and found a total of 35,562 records. Once
duplicate records were removed, we were left with 24,801 unique
records, which we screened by title and abstract. We excluded
24,656 irrelevant records, and retrieved the full texts of the
remaining 145 records for closer inspection. From these, we
identified three new studies (from four reports) that fully met the
inclusion criteria. We calculated the inter-rater agreement for the
selection of studies by the review authors, and obtained a kappa of
0.69; the strength of this agreement is classified as good by Altman
1996 (<0.20 = poor; 0.21 to 0.40 = fair, 0.41 to 0.60 = moderate; 0.61
to 0.80 = good, and 0.81 to 1.00 = very good).

In total, this review now has 11 included studies (from 15 reports)
and 29 excluded studies (from 33 reports). Three studies are
awaiting classification, and one study is ongoing. Figure 1 shows
the flow of studies for this updated review, as recommended by
Stovold 2014.
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Figure 1. Study flow diagram showing the results of the updated literature search (5 September 2019)
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Included studies

We identified 11 studies (416 AsPD participants) that fully met
the inclusion criteria (Arndt 1994; Leal 1994; Powell 1995; Barratt
1997; Stanford 2001; Hollander 2003; Stanford 2005; Ralevski 2007;
Coccaro 2009; Gowin 2012; Konstenius 2014). All participants with
AsPD in the included studies were diagnosed under DSM criteria.
Data from those participants with AsPD were available for only four
of the 11 studies (Arndt 1994; Leal 1994; Powell 1995; Barratt 1997).
The data from the remaining seven studies were not available

for the following reasons. The AsPD data reported by Ralevski
2007 were not split by allocation condition, and no data on the
AsPD subgroup were available for Stanford 2001, Hollander 2003,
Stanford 2005, Coccaro 2009, Gowin 2012 and Konstenius 2014
at the time this review was prepared. We made four requests for
further information and received one response from the authors
of the Coccaro 2009 study (see 'Notes' section in Characteristics
of included studies for details). The 11 included studies involved
a total of 15 comparisons of a drug versus placebo. There were
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some important differences between the studies. We summarise
these differences and the main study characteristics below. Further
details are provided in the Characteristics of included studies
tables.

Design

Nine of the 11 included studies were parallel RCTs (Arndt 1994; Leal
1994; Powell 1995; Hollander 2003; Stanford 2005; Ralevski 2007;
Coccaro 2009; Gowin 2012; Konstenius 2014) and two were cross-
over designs (Barratt 1997; Stanford 2001). Of the nine parallel
RCTs, five were two-condition comparisons of a drug against a
placebo (Arndt 1994; Hollander 2003; Coccaro 2009; Gowin 2012;
Konstenius 2014), two were three-condition comparisons of two
drugs against a placebo (Leal 1994; Powell 1995), one was a four-
condition comparison involving three drugs against a placebo
(Stanford 2005), and one was a four-condition comparison of two
drugs against placebo, both separately and in combination with
each other (Ralevski 2007). Both studies with cross-over designs
were of asingle drug against a placebo (Barratt 1997; Stanford 2001)
and both recruited participants with recurrent aggression.

Sample sizes

There was some variation in sample size among studies. Ten studies
unambiguously reported the number of randomised participants
with AsPD (387 AsPD participants randomised); the sample size for
these studies ranged from 6 (Gowin 2012) to 150 (Barratt 1997)
(mean=38.7, median=18.0). The number with AsPD randomised in
the eleventh study was not reported, although 29 AsPD participants
completed to the study endpoint (Arndt 1994).

However, sample size data were available to us for only four trials
(which include Arndt 1994). In these four studies, 274 participants
with AsPD were randomised, with the sample size ranging from
19 (Leal 1994) to 150 (Barratt 1997) (mean = 68.5, median = 52.5;
calculation based on an assumption that 50% of the Arndt 1994
sample was AsPD). The proportion of participants completing was
reported unambiguously in only three of the four studies: 84% for
Barratt 1997 in a prison sample; 57.9% for Leal 1994 in an inpatient
sample; and 44.6% for Powell 1995 where participants were in an
outpatient setting at the study endpoint.

It is important to note that none of the 11 studies set out to recruit
participants on the basis of having a diagnosis of AsPD. In 10
studies, participants with AsPD formed a subgroup that accounted
for between 4% and 59% of the trial's sample. However, in one
study (Barratt 1997), participants were recruited on the basis of
recurrent aggression and subsequent assessment revealed that
100% met the criteria for AsPD.

Setting

All but one of the studies were carried out in North America;
Konstenius 2014 was conducted in Sweden. Six were single-centre
trials (Arndt 1994; Leal 1994; Stanford 2001; Stanford 2005; Coccaro
2009; Gowin 2012). Four were multi-centre trials: Powell 1995
with two sites; Ralevski 2007 and Konstenius 2014 with three
sites; Hollander 2003 with 19 sites. One study, Barratt 1997, did not
report the number of sites. The trials took place in a number of
very different settings. Seven studies were conducted exclusively in
an outpatient setting (Arndt 1994; Stanford 2001; Hollander 2003;
Stanford 2005; Ralevski 2007; Coccaro 2009; Gowin 2012) and one
in an inpatient setting (Leal 1994). One study involved participants

who were inpatients at baseline but moved to outpatient status
during the course of treatment (Powell 1995). One study was set in
prison (Barratt 1997), and one had participants who were prisoners
at baseline but moved to outpatient status during the course of
treatment (Konstenius 2014).

The duration of the trials ranged between six (Gowin 2012) and 24
weeks (Konstenius 2014; Powell 1995) (mean = 14.2 weeks, median
=13.0 weeks).

Participants

Participants were restricted to males in six studies (Arndt
1994; Powell 1995; Barratt 1997; Stanford 2001; Stanford 2005;
Konstenius 2014). The remaining studies had a mix of male
and female participants. All studies randomised more men than
women. The overall mix was 90% men compared to 10% women.
All 11 studies involved adult participants with the mean age per
study ranging between 28.6 (Gowin 2012) and 45.1 years (Stanford
2001) (mean =39.6 years). Five studies focused on participants with
substance misuse difficulties. For these, inclusion criteria included
cocaine dependency (Arndt 1994), cocaine and opioid dependency
(Leal 1994), alcohol dependency (Powell 1995; Ralevski 2007) and
amphetamine dependence (Konstenius 2014). The remaining six
studies recruited participants on the basis of having displayed
recurrent aggression, which was defined as impulsive aggression
in four studies (Stanford 2001; Hollander 2003; Stanford 2005;
Gowin 2012), as impulsive or premeditated aggression in one study
(Barratt 1997), and as intermittent explosive disorder in one study
(Coccaro 2009).

The precise definition of AsPD and the method by which it was
assessed varied between the studies. Seven studies used DSM-
IV criteria: Hollander 2003; Ralevski 2007; Coccaro 2009; Gowin
2012; and Konstenius 2014 made assessments using the Structured
Clinical Interview-II (SCID-11), while Stanford 2001 and Stanford
2005 stated "assessed by a licensed clinical psychologist" (further
details not reported). Three studies used DSM-III-R criteria:
Barratt 1997 and Powell 1995 made assessments using the
Psychiatric Diagnostic Interview-Revised (PDI-R); and Leal 1994
made assessments using the SCID-II. One study, Arndt 1994, used
DSM-III criteria and made assessments using the NIMH (National
Institutes of Mental Health) Diagnostic Interview Schedule (DIS).

Ethnicity of participants was not always reported. For the six studies
where it was, 56.7% of randomised participants were described as
either "white" or "Caucasian" (Leal 1994; Powell 1995; Barratt 1997;
Hollander 2003; Ralevski 2007; Coccaro 2009).

Interventions

Eleven drugs were compared to placebo in the 11 included studies.
These were categorised as follows.

+ Antiepileptics: carbamazepine (one study: Stanford 2005);
phenytoin (three studies: Barratt 1997; Stanford 2001; Stanford
2005); tiagabine (one study: Gowin 2012); valproate (one study:
Stanford 2005), and divalproex (one study: Hollander 2003)

+ Antidepressants: desipramine (two studies: Arndt 1994; Leal
1994); fluoxetine (one study: Coccaro 2009); and nortriptyline
(one study: Powell 1995)

« Central nervous system (CNS) stimulant: methylphenidate
(one study: Konstenius 2014)
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« Dopamine agonists: amantadine (one study: Leal 1994); and
bromocriptine (one study: Powell 1995)

« Opioid antagonists: naltrexone (one study: Ralevski 2007)

In each case, the route of administration was oral (by tablets,
capsules or liquid). Studies varied in the way they reported the
dose administered to the treatment group: a fixed daily dose (mg/
day), or an adjusted dose in an attempt to achieve a target blood
serum concentration (ng/ml or mg/ml). Details are provided in the
Characteristics of included studies tables but can be summarised
as follows.

Antiepileptics

« Onestudyinvolved carbamazepine (Stanford 2005: 450 mg/day
for men with aggression, but with no data available for the AsPD
subgroup)

« Three studies involved phenytoin (Barratt 1997: 300 mg/day for
prisoners with aggression; and Stanford 2001 and Stanford 2005:
300 mg/day for outpatient men with aggression, but with no
data available forthe AsPD subgroup that made up 43% and 59%
of the total sample respectively)

« One study involved tiagabine (Gowin 2012: 4 to 12 mg/day for
community-living adults on probation or parole, but with no
data available for the AsPD subgroup that made up 50% of the
total sample)

« Two studies involved either valproate, full name sodium
valproate (Stanford 2005: 750 mg/day for men with aggression,
but with no data available for the AsPD subgroup that
made up 59% of the sample) or divalproex, full name
divalproex sodium (Hollander 2003: maximum 30 mg/kg/day
for outpatients with aggression, but with no data available for
the AsPD subgroup that made up 9% of the total population).
Divalproex sodium is an equimolar compound of sodium
valproate and valproic acid; because these two drugs are
regarded as equivalent in efficacy and have similar side effect
profiles, we consider them together in this review.

Antidepressants

« Two studies involved desipramine (Arndt 1994: 250 to 300 mg/
day for men with cocaine dependency; Leal 1994: 150 mg/day
for adults with opioid and cocaine dependency)

« One study involved fluoxetine (Coccaro 2009: 20 to 60 mg/day
for adults with intermittent explosive disorder, but with no data
available for the AsPD subgroup that made up 12% of the total
sample)

« Onestudy involved nortriptyline (Powell 1995: 25 to 75 mg/day
for men with alcohol dependency)

Central nervous system stimulant

« One study involved methylphenidate (Konstenius 2014: 18 to
180 mg/day for male prisoners with co-diagnoses of attention
deficit hyperactivity disorder (ADHD) and amphetamine
dependence, but with no data available for the AsPD subgroup
that made up 52% of the total sample)

Dopamine agnostics
« One study involved amantadine (Leal 1994: 300 mg/day for
adults with opioid and cocaine dependency)

« One study involved bromocriptine (Powell 1995: 15 mg/day for
men with alcohol dependency)

Opioid antagonists

« One study involved naltrexone (Ralevski 2007: 50 mg/day for
adults with alcohol dependency)

The duration of the interventions ranged between six (Gowin
2012) and 24 weeks (Konstenius 2014; Powell 1995) (mean = 12.2
weeks, median = 12.0 weeks). None of the 11 studies followed up
participants beyond the end of the intervention period.

All studies had measures in place that would allow for assessment
of compliance with the medication regime. Blood tests were used
by 10/11 studies (Arndt 1994; Leal 1994; Powell 1995; Barratt
1997; Stanford 2001; Hollander 2003; Stanford 2005; Ralevski 2007;
Coccaro 2009; Konstenius 2014) and one study, Gowin 2012, used
the timing of opening of the medication bottle and looked at breath
alcohol and urine analysis.

Outcomes
Primary outcomes

Studies varied in terms of choice of primary outcomes considered
in this review.

Aggression

Six studies assessed aggression as an outcome: Barratt 1997 using
a modification to the Overt Aggression Scale (OAS; a weighted
behavioural assessment of aggressive behaviour categories (verbal
aggression, physical aggression against objects/self/others; higher
scores = more severe aggression)); Hollander 2003 and Coccaro
2009 using the OAS-Modified (OAS-M; a weighted clinician-rated
semi-structured interview; scores range from zero to 100 where
higher scores = more severe aggression), but with no data available
for the subgroup with AsPD; Stanford 2001 and Stanford 2005
using the OAS, but neither with any data available for the
subgroup with AsPD; Gowin 2012 using the Point Subtraction
Aggression Paradigm (PSAP; a behavioural measure of aggression
in response to provocation), Buss-Perry Aggression Questionnaire
(BPAQ; 29 items rated on five-point Likert scale ranging from
one (extremely uncharacteristic) to five (extremely characteristic)),
Lifetime History of Aggression Questionnaire (LHA; 11-item, semi-
structured interview assessing three components of aggression
history (aggression, social consequences or antisocial behaviour,
and self-directed aggression; total score = sum of total number of
occurrences since 13 years old on five-point scale (zero = no events,
two =one, two or three events, three = four to nine events, four =10
or more events), and Retrospective Overt Aggression Scale (ROAS;
a weighted clinician-rated semi-structured interview, with scores
ranging from zero to 100; higher scores = more severe aggression),
but with no data available for the subgroup with AsPD.

Reconviction

No studies reported on reconviction.

Global/state functioning

Four studies assessed global state/functioning as an outcome:
Powell 1995 using the Global Assessment Scale (GAS; a clinician-
rated assessment with a range of zero to 100; higher scores indicate
better functioning) and the General Severity Index subscale (GSI;
average score of all 90 items of the Symptom Check List-90 (SCL-90;
90 items rated on five-point scale of distress ranging from zero
(none) to four (extreme)); and Hollander 2003, Coccaro 2009 and
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Konstenius 2014 using the Clinical Global Impression (CGI) scale
(three items, across three domains; two domains (severity of
illness, global improvement) rated by clinicians on seven-point
scale ranging from one (normal, not at all ill) to seven (among the
most extremely ill patients); third domain (efficacy index) also rated
by clinicians and ranges from zero (marked improvement and no
side-effects) to four (unchanged or worse and side-effects outweigh
the therapeutic effects)), but had no data available for the subgroup
with AsPD.

Social functioning

Only one study, Arndt 1994, considered the outcome of social
functioning using the family-social domain of the Addiction
Severity Index (ASI; 10-point interview assessment of lifetime and
current problem severity, from zero to one (no real problem,
treatment not indicated) to eight to nine (extreme problem,
treatment absolutely necessary)) in seven problem areas affected
by substance use disorder; ASI also provides composite scores
(range from zero = no problems, to one = severe problems) for each
domain based on client responses to items measuring behaviourin
the 30 days prior to interview).

Adverse events

Seven studies reported on adverse events: Barratt 1997 using blood
cell counts and liver function tests; and Powell 1995, Hollander
2003, Ralevski 2007, Coccaro 2009, Gowin 2012 and Konstenius
2014 using self-reported side effects, but had no data available for
the subgroup with AsPD.

Secondary outcomes

Studies varied in terms of their choice of secondary outcomes.

Leaving the study early

Eight studies reported on this outcome. Leal 1994 and Powell
1995 reported on the proportion of participants discontinuing
treatment. Hollander 2003, Stanford 2005, Ralevski 2007, Coccaro
2009, Gowin 2012 and Konstenius 2014 reported similarly, but had
no data available for the subgroup with AsPD.

Substance misuse

Three studies reported on substance misuse: drugs. Leal 1994
reported dollars spent on cocaine per week and cocaine abstinence
measured as percentage of cocaine-free urine samples. Arndt 1994
reported cocaine-positive urinalysis results, drug domain of the
ASI, days opiate use, days cocaine use, and cocaine craving scores.
Konstenius 2014 reported urinalysis and scores on ASl.

Two studies reported on the outcome of substance misuse: alcohol.
Powell 1995 reported number of drinking days in the last 30
days; alcohol craving scores (using a visual analogue scale); self-
report of longest period of total abstinence during the six-month
study; abstinence from drinking at endpoint; severity of alcohol
misuse as measured with the Alcohol Severity Scale (ASS; 32-item
questionnaire, scores range from zero to 32, higher scores indicate
severe alcohol problems); alcohol dependence measured with the
Severity of Alcohol Dependence Questionnaire (SADQ; 20 items
across five subscales rated on four-point scale ranging from almost
never (zero) to nearly always (three); total scores range from 0 to 60
with higher scores indicating severe alcohol dependence); and both
patient and clinical ratings of drinking behaviour. Ralevski 2007
used the Timeline Follow-Back Interview (number of drinking days

from 30 to 360 days from interview) and alcohol craving measured
with the Obsessive Compulsive Drinking Scale (14 items across two
subscales: obsessive subscale (six items); as well as the compulsive
subscale (eight items); rated on a five-point Likert scale ranging
from zero (least) to four (most); total score ranges from zero to 56).
No allocation group data were available in Ralevski 2007 for the
subgroup with AsPD.

Employment status

Arndt 1994 was the only study to consider employment status. This
study used the employment domain of the ASI, days worked in the
last 30 days, and employment income.

Impulsivity

Gowin 2012 was the only study to report on impulsivity. This study
used the Eysenck Impulsivity Venturesomeness Questionnaire
(EIVQ; 54 items assessing three subscales (impulsiveness,
venturesomeness, and empathy); answers marked as 'yes' or 'no')
and the Barratt Impulsiveness Scale-2 (BIS-II; 30 items scored on
a four-point Likert scale ranging from one (rarely or never) to four
(almost always/always); higher scores indicate greater impulsivity),
but had no data available for the AsPD subsample.

Anger

Three studies reported on anger. Barratt 1997 and Stanford 2001
used the Anger-Hostility subscale (12 items, scores range = 0 to
48; higher scores indicate greater anger/hostility) of the Profile of
Moods Scale (POMS; 65 adjectives rated on five-point scale, ranging
from not at all (zero) to extremely (four)). Gowin 2012 used the
State-Trait Anger Expression Inventory (STAXI; (44 items rated on
a four-point Likert scale from one (almost never) to four (almost
always), total scores range from 0 to 132). None of the three studies
had any data available for the AsPD subgroup.

Mental state

Three studies reported on mental state. Two studies reported on
depression. Powell 1995 used the depression subscale (13 items,
mean score of all 13 items) of the SCL-90 and the Beck Depression
Inventory (BDI; 21 items rated on four-point scale ranging from
0 to three (anchors vary across items); total score ranges from 0
to 63 with higher scores indicating more depressive symptoms).
Arndt 1994 used the BDI. One study, Powell 1995, reported on
anxiety using the anxiety subscale (10 items, mean score of all 10
items) of the SCL-90 and the Beck Anxiety Index (BAI; 21 items
rated on four-point scale ranging from zero (not at all) to three
(severely - it bothered me a lot); total scores range from zero to
63 with higher scores indicating higher levels of anxiety). Another
study, Konstenius 2014, reported on psychiatric symptoms using
the Outcomes Questionnaire-45 (0Q-45; 45 items rated on five-
point Likert scale (ranging from zero (never) to four (almost always);
total score ranges from 0 to 180, the higher the score the more
disturbed the patient), symptoms of ADHD using Conners’ Adult
ADHD Self-Rating scale (CAARS:SV; 18-item screening version, with
items scored zero (not at all, never) to three (very much, very
frequently)) and cravings using the Craving for Amphetamine Scale
(seven-point scale).

No study reported on quality of life, engagement with services,
satisfaction with treatment, housing/accommodation status,
economic or prison/service outcomes.
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Other relevant outcomes

One study, Arndt 1994, reported on the outcome of illegal activity,
using days of illegal activity in the last 30 days, illegal income, and
the Illegal domain on the ASI. One study, Gowin 2012, reported
on cognitive functioning using the Shipley Institute of Living Scale
(SILS; 60 items across two subscales: vocabulary (40 multiple-
choice items) and verbal reasoning (20 items)).

Study funding sources

The 11 included studies were funded by a variety of sources,
including research councils, charities, commercial organisations
and government departments. Five studies were funded by grants
from a single organisation (Arndt 1994; Leal 1994; Powell 1995;
Hollander 2003; Gowin 2012), and six studies received financial
support from two or more organisations (Barratt 1997; Stanford
2001; Stanford 2005; Ralevski 2007; Coccaro 2009; Konstenius
2014). Six studies were funded by grants from major research
councils such as the National Institute on Alcohol Abuse and
Alcoholism (USA) (Powell 1995); the National Institute on Drug
Abuse (USA) (Arndt 1994; Leal 1994; Gowin 2012); the National
Institute of Mental Health (USA) (Coccaro 2009) and the Swedish
Research Council (Konstenius 2014). Four studies received some
of their funding from charitable organisations (Barratt 1997,
Stanford 2001; Stanford 2005; Ralevski 2007) and two were funded
by commercial laboratories (Hollander 2003; Coccaro 2009). We
provide full details of study funding as a note in each of the
Characteristics of included studies tables.

Excluded studies

We excluded 138 full-text reports from the updated searches. Of
these, 123 reports were clearly irrelevant and are not reported
in any more detail. The remaining 11 studies (from 13 reports)
initially appeared to meet the inclusion criteria, but on closer
inspection did not. We also identified two additional reports for
a previously excluded study, and changed the study ID to Kool
2003. The reasons for excluding these studies, together with 18
studies (18 reports) from the original review are reported in the
Characteristics of excluded studies tables, following guidance in
Chapter 4 of the Cochrane Handbook for Systematic Reviews of
Interventions (Lefebvre 2019).

In summary, we excluded 29 studies for the following reasons. Five
studies were not RCTs (Lane 2009; Todorovic 2012; Surekha 2013;
Alcorn 2015; Patrizi 2019). Six studies did not have an adequate
control or placebo comparison group (Mattes 1990; Battaglia 1999;
Aberg-Wisted 2000; Joyce 2003; Kool 2003; Jariani 2010). Fifteen
studies had an ineligible population; in two studies AsPD was an
exclusion criteria (Shea 1990; Fournier 2008); six studies did not
assess AsPD (Allen 1976; Ekselius 1998; Dunlop 2011; George 2011;
Johnson 2013; Kampman 2013); three studies had no participants
with AsPD (Alpert 1990; Noyes 1991; Agosti 2002); and four studies
did not diagnose personality disorder (Black 1994; Mattes 2005;
Nickel 2005; Mattes 2008). Three studies were excluded for other
reasons: in two studies there were too few randomised participants
with AsPD (see Selection of studies section; Patience 1995; Coccaro
1997); and one study was excluded as it did not assess any of the
primary or secondary outcomes of this review (Timmermann 2017).

Studies awaiting classification

We identified three studies in which the sample comprised a
mixture of personality disorders where it remains unclear whether

the investigators had included a subgroup of participants with a
diagnosis of AsPD (Verkes 1998; Hellerstein 2000; Charney 2015).
We sought clarification from the trial investigators but no further
information was available at the time this review was prepared. We
summarise the three studies below. Further details are provided in
the Characteristics of studies awaiting classification tables.

Charney 2015 compared citalopram plus treatment as usual (TAU)
(individual and group psychotherapy) with placebo plus TAU in
adult outpatients with alcohol abuse or dependence. Personality
disorder was assessed at 12 weeks and 24% of the sample met
criteria for DSM-IV cluster B personality disorder.

Hellerstein 2000 compared sertraline, imipramine and placebo
in outpatients with early-onset dysthymia. This study may have
recruited a subgroup with AsPD, since 48 participants had DSM-III-
R cluster B personality disorder.

Verkes 1998 compared paroxetine with placebo in outpatients with
repeated suicidal attempts but without major depression. This
study may have recruited a subgroup with AsPD, since at least
one cluster B personality disorder was present in 74 out of 91
participants.

Ongoing studies

We identified one ongoing study (EudraCT2010-018740-13),
investigating the short- and long-term effects of oxytocin on
empathy and social behaviour in autistic and antisocial male
adults.

The study aims to recruit 78 male participants with AsPD or
autism spectrum disorder, aged 18 to 30 years, with an intelligence
quotient of 80 or higher. Participants with AsPD will be required to
have a previous DSM-IV diagnosis of early onset conduct disorder,
a clinical score on the SCID-II and score of 30 or more on the
Psychopathy Check List-Revised (PCL-R), to ensure the inclusion
of only highly callous, remorseless individuals in the AsPD group.
The four-week intervention trial has two conditions: oxytocin
(syntocinon, intranasal administration, twice per day) and placebo
nasal spray (intranasal administration, twice per day). Outcomes
include social functioning, assessed by the Social Responsiveness
Scale (SRS-A; to be completed by an adult informant who
knows the participant in naturalistic social settings) and by the
Symptom Check List-90 (SCL-90; completed by the participant). See
Characteristics of ongoing studies tables for further detail.

Risk of bias in included studies

Reporting varied considerably among the included studies. The
methodological quality of the included studies was poor overall. We
attempted to contact the study investigators wherever the available
trial reports provided insufficient information for decisions to be
made about the likely risk of bias. We were successful in regard to
one study (Arndt 1994). We summarise below the risk of bias for
the 11 included studies. Studies with data that could be extracted
for the antisocial or dissocial PD subgroup (n = 4) are summarised
separately from those for which data were unavailable (n = 7). This
allows the reader to make a separate judgement about possible
bias associated with the quantitative data from which conclusions
are drawn in this review. Full details of our assessment of the risk of
bias for each included study are provided in the 'Risk of bias' tables
beneath the Characteristics of included studies tables. Graphical
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summaries of the risk of bias in each included study are presented
in Figure 2 and Figure 3.

Figure 2. Methodological quality graph: review authors' judgements about each methodological quality item
presented as percentages across all included studies.
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Allocation
With data (four studies)

We judged the potential for risk of bias from the method of random
sequence generation as unclear in all four studies because the
investigators reported that participants had been allocated at
random, but provided no further information on how this had been
achieved (Arndt 1994; Leal 1994; Powell 1995; Barratt 1997).

We also classified concealment of the allocation sequence unclear
in each of these studies, again because the available information
was insufficient to allow a judgment to be made.

Without data (seven studies)

We considered the generation of random allocation sequence to
be adequate in three studies where allocation was performed
using a table of random numbers (Stanford 2001; Stanford 2005)
or a computer-based program (Konstenius 2014), and therefore
rated the potential for risk of bias as low for these studies. For
three studies, Hollander 2003, Ralevski 2007 and Coccaro 2009,
we assessed the risk of bias for random sequence allocation as
being unclear because the available information was insufficient to
allow a judgment to be made. We judged one study, Gowin 2012,
to be at high risk of bias for random sequence allocation because
no information was given on the method of randomization and
12 participants were randomised exactly to control (n = 6) versus
experimental (n = 6) conditions, with each group having one female
and three AsPD participants.

Forrisk of bias due to allocation concealment, we rated two studies
at low risk of bias due to stated methodology (Stanford 2005;
Konstenius 2014); four studies at unclear risk (due to insufficient
information to allow a judgement to be made) (Stanford 2001;
Hollander2003; Ralevski2007; Coccaro 2009); and one study at high
risk of bias due to the precisely balanced randomization outcome
reported above (Gowin 2012) .

Blinding
With data (four studies)

We considered blinding of participants to be adequate in only one
study (Powell 1995), and rated the risk of bias as low. We rated
the risk of bias as unclear in the other three studies because the
information available was insufficient to allow a judgment to be
made (Arndt 1994; Leal 1994; Barratt 1997).

For two studies, we judged the adequacy of blinding of personnel
as adequate (Arndt 1992; Powell 1995). For two studies, we judged
the adequacy of personnel blinding as unclear, because insufficient
information was provided (Leal 1994; Barratt 1997).

We judged the adequacy of blinding of outcome assessors as
adequate for only one study, Arndt 1994, and unclear for the other
three studies, again because of insufficient information.

Without data (seven studies)

We considered blinding of participants to be adequate in four
studies (Stanford 2001; Hollander 2003; Stanford 2005; Gowin
2012), but unclear in three studies, because the information
available was insufficient to allow a judgment to be made (Ralevski
2007; Coccaro 2009; Konstenius 2014).

We considered the blinding of personnel to be adequate in five
studies (Stanford 2001; Hollander 2003; Stanford 2005; Coccaro
2009; Gowin 2012), but unclear in two studies, because the
information available was insufficient to allow a judgment to be
made (Ralevski 2007; Konstenius 2014).

We judged blinding of outcome assessors as adequate in two
studies (Stanford 2001; Coccaro 2009), but unclear for the other five
studies, because of insufficient information.

Incomplete outcome data
With data (four studies)

We rated three studies at high risk of attrition bias as they
did not adequately address the handling of incomplete outcome
data (Arndt 1994; Leal 1994; Powell 1995). We rated one study
as having an unclear risk of attrition bias (Barratt 1997).
The overall proportion of participants completing was reported
unambiguously in only three studies: 84% for Barratt 1997 in a
prison sample; 57.9% for Leal 1994 in an inpatient sample; and
44.6% for Powell 1995 in which participants were outpatients at
study endpoint. In reporting their data, Arndt 1994, Barratt 1997
and Powell 1995 provided analysis only for those participants
classed by the investigators as "completers."

Without data (seven studies)

We judged one of the seven studies to have adequately addressed
any incomplete outcome data; Coccaro 2009. We judged two
studies at unclear risk of attrition bias; Hollander 2003 because
there was insufficient information to judge whether reasons for
missing data were balanced across conditions, and Ralevski 2007
because the trial investigators provided no information on either
the numbers randomised to each condition or on the extent of the
missing data for each condition. We rated four studies at high risk
of incomplete outcome data (Stanford 2001; Stanford 2005; Gowin
2012; Konstenius 2014).

Selective reporting
With data (four studies)

We judged that all four studies appeared to have reported on all the
measures they set out to use, and at all time scales, as far as could
be discerned from the published reports. However, without access
to the original protocols, we rated the risk of bias as being unclear
for all four studies.

Without data (seven studies)

We considered six studies to be at unclear risk of selective
reporting. We rated one study (Ralevski 2007) at unclear risk of
bias because a companion paper by Petrakis 2005 indicated that
adverse events were measured weekly via the Hopkins Symptom
Checklist, although these were not reported in Ralevski 2007. We
rated five studies as unclear risk of bias as there was no original
study protocol available (Stanford 2001; Hollander 2003; Stanford
2005; Coccaro 2009; Gowin 2012). We judged one study, Konstenius
2014, to be at high risk of reporting bias because the six secondary
outcomes that were stated in the protocol were not reported in the
study paper.
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Other potential sources of bias
With data (four studies)

We judged two studies to be free of other potential sources of bias
(Arndt 1994; Powell 1995). We rated one study, Barratt 1997, at
unclear risk of other bias because of the possibility of bias in the
selection by the investigators of two subgroups for analysis. We
rated Leal 1994 at high risk of other bias because of the possibility
of false negative results arising from urinalysis carried out twice
weekly when the usual detectability window for cocaine is six to
eight hours. It was also unclear in Leal 1994 whether participants
continued to receive contingency management during the trial and,
if so, whether this was similar across the conditions. Since the latter
involves monetary incentives in return for a clean urine sample,
differences in percentages of cocaine-free urine samples may be
related to such incentives rather than the effects of medications.

Without data (seven studies)

We judged two studies, Ralevski 2007 and Konstenius 2014, to be
free of other potential sources of bias. We rated five studies to be
at high risk of other sources of bias. Stanford 2001 and Stanford
2005, were rated at high risk of other bias because in both studies
the investigators declared their research to be sponsored by the
Dreyfus Health Foundation. This foundation was established to
study and disseminate information, and to sponsor collaborative,
clinical and basic health research, on the 'benefits' of phenytoin.
Coccaro 2009 was rated at high risk of other bias as the study was
financed, in part, by a grant from Eli Lilly Research Laboratories (Eli
Lilly also provided the study drug and placebo). Gowin 2012 was
rated at high risk of other bias as a vested interest was identified
between the study authors and the developer of the primary
outcome assessment tool (PSAP). Hollander 2003 was rated to be at
high risk of other bias as the study authors declared multiple links
to the funding source, Abbott Laboratories, and other pharmacy
companies.

Effects of interventions

See: Summary of findings 1 Phenytoin (antiepileptic) versus
placebo; Summary of findings 2 Desipramine (antidepressant)
versus placebo; Summary of findings 3 Nortriptyline
(antidepressant) versus placebo; Summary of findings 4
Bromocriptine (dopamine agonist) versus placebo; Summary of
findings 5 Amantadine (dopamine agonist) versus placebo

1. Phenytoin (antiepileptic) versus placebo

One study, Barratt 1997, provided data for this comparison
(incarcerated men with aggression; dose 300 mg/day; n = 126, with
analysis of 60) and is summarised below. (See also Summary of
findings 1).

Primary outcomes
Aggression

Barratt 1997 (60 participants) reported skewed summary data (see
Table 6) for the overall sample as well as the "impulsive aggression"
and "non-impulsive aggression" subgroups. Overall, these data
indicate a difference between conditions at endpoint (six weeks)
for mean frequency of aggressive acts (P < 0.001) and for mean
intensity of aggressive acts (P < 0.01), favouring phenytoin in
both cases. For the impulsive aggression subgroup, these data
indicate a difference between conditions at endpoint (six weeks)

for mean frequency of aggressive acts (phenytoin mean = 0.33,
placebo mean =0.51; very low-certainty evidence; P <0.01) and for
mean intensity of aggressive acts (P < 0.01), favouring phenytoin
in both cases. For the non-impulsive aggression subgroup, the
data indicate no difference between conditions at endpoint (six
weeks) for either mean frequency or mean intensity of aggressive
acts (analysis of variance (ANOVA), Greenhouse-Geisser adjusted,
completer analysis by the trial investigators).

Adverse events

Barratt 1997 provided data indicating no evidence of a difference
between phenytoin and placebo conditions for the presence of
nausea (OR 1.00, 95% CI 0.06 to 16.76; P = 1.00; 1 study, 60
participants; very low-certainty evidence; Analysis 1.1). Barratt
1997 also reported that there were no side-effects detectable via
blood cell counts or liver enzyme tests, but did not provide these
data.

The study did not measure the other primary outcomes:
reconviction; global/state functioning; or social functioning.

Secondary outcomes: anger

Barratt 1997 (60 participants) reported skewed summary data
indicating no difference between conditions in scores on the
anger-hostility subscale of the Profile of Moods Scale at
endpoint (six weeks) for both impulsive and non-impulsive
aggression subgroups (Table 7; ANOVA, Greenhouse-Geisser
adjusted; completer analysis by the trial investigators).

The study did not measure the other secondary outcomes: quality
of life; engagement with services; satisfaction with treatment;
leaving the study early; substance misuse; employment status;
housing/accomodation status; economic outcomes; impulsivity;
mental state or prison/service outcomes.

2. Desipramine (antidepressant) versus placebo

Weincluded two studies in this comparison: Leal 1994 (methadone-
maintained inpatient adults with opioid and cocaine dependency;
dose 150 mg/day; n = 11) and Arndt 1994 (methadone-maintained
outpatient men with cocaine dependency; dose 250 to 300 mg/day;
n =29 with AsPD completers). See Summary of findings 2.

Primary outcomes: social functioning

Arndt 1994 (29 participants) reported data indicating no clear
evidence of a difference between desipramine and placebo on
scores on the family-social domain of the Addiction Severity Index
(ASI). Means at the end of 12-week treatment intervention were
0.19 for the desipramine group and 0.21 for the placebo group (very
low-certainty evidence). Trial investigators carried out a between-
group analysis of co-variance (ANCOVA) using baseline values (30
days before start of treatment) (P > 0.05).

Neither of the studies in this comparison measured the
other primary outcomes: aggression; reconviction; global/state
functioning; or adverse events.
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Secondary outcomes
Leaving the study early

Leal 1994 reported data indicating no difference between
desipramine and placebo in the number of participants leaving the
study early (OR 1.20, 95% CI 0.07 to 19.63; P =0.90; Analysis 2.1).

Substance misuse: drugs

For the outcome of dollars (USD) spent on cocaine per week, Leal
1994 reported skewed summary data for desipramine and placebo
conditions at week one (desipramine mean = USD 184, (standard
deviation (SD) = 177), placebo mean = USD 70 (SD = 29)), week six
(desipramine mean=USD 98 (SD=101), placebo mean=USD 32 (SD
=33)), and week 12 (desipramine mean = USD 76 (SD = 69), placebo
mean = USD (SD =64)). The trial investigators reported no statistical
analysis that compared desipramine and placebo groups.

For the outcome of cocaine abstinence, Leal 1994 reported the
percentage of (twice-weekly) urinalyses that were cocaine-free for
first two weeks (desipramine = 21%, placebo = 0%), for weeks
five and six (desipramine = 18%, placebo = 25%), and for the
last two weeks of the study (desipramine = 20%, placebo = 0%).
Trial investigators reported no statistical analysis that compared
desipramine and placebo groups on this outcome.

Arndt 1994 reported no difference between conditions on mean
percentage of cocaine-positive urinalysis (performed twice weekly
throughout the study on random schedule and evaluated for
cocaine metabolite (benzoylecgonine)) results across all 12 weeks
of the study (desipramine = 78%, placebo = 77%).

Arndt 1994 reported data indicating no difference between
desipramine and placebo conditions on drug domain scores,
days of opiate use, and days of cocaine use from the ASI, and
on cocaine craving scores from the Cocaine Craving Scale and
Quantitative Cocaine Inventory (Table 8; between-groups ANCOVA
using baseline value as covariate; analysis by trial investigators).

Employment status

Arndt 1994 reported data indicating no difference between
desipramine and placebo conditions on employment domain
scores and days worked in the last 30 days from the ASI (Table
9; between-groups ANCOVA using baseline value as covariate;
analysis by trial investigators). They did, however, report results
of a similar analysis suggesting a greater employment income in
the placebo group compared with the desipramine group (P <0.05,
Table 9).

Mental state: depression

Arndt 1994 reported data indicating no difference between the
desipramine (mean = 7, n = 17) and placebo (mean = 8, n = 12)
groups on depression scores assessed with the BDI (between-
groups ANCOVA using baseline value as covariate; P> 0.05, no effect
size measure or F value provided, analysis by trial investigators).

Other outcomes: illegal activity

Arndt 1994 reported data indicating no difference between
desipramine and placebo conditions on illegal domain scores, days
of illegal activity in the last 30 days and illegal income from the
ASI (Table 10; between-groups ANCOVA using baseline value as
covariate; analysis by trial investigators).

Neither of the studies included in this comparison measured the
following outcomes: quality of life; engagement with services;
satisfaction with treatment; housing/accommodation status;
economic outcomes; impulsivity; anger; mental state; or prison/
service outcomes.

3. Nortriptyline (antidepressant) versus placebo

We included one study in this comparison: Powell 1995 (inpatient,
and later outpatient, men with alcohol dependency; dose 25 to 75
mg/day; n =20 completers). See Summary of findings 3.

Primary outcomes
Global state/functioning

Powell 1995 (20 participants) reported data indicating no difference
between nortriptyline and placebo for global functioning measured
with the GSI subscale of the SCL-90 (nortriptyline mean = 0.3,
placebo mean = 0.7; very low-certainty evidence) and the GAF
(Table 11; 3-way ANOVA; comorbidity x treatment x time; analysis
by trial investigators).

Adverse events

Powell 1995 measured medication side effects but did not report
data on adverse events in the nortriptyline and placebo conditions
for their AsPD subgroup.

The study did not measure the other primary outcomes: aggression;
reconviction; or social functioning.

Secondary outcomes
Leaving the study early

Powell 1995 did not provide data on leaving the study early for
nortriptyline and placebo conditions for their AsPD subgroup. They
reported however, that “the dropout rates for the comorbidity and
medication subgroups ranged from 52.1% to 55.4%, and were not
significantly different."

Substance misuse: alcohol

Powell 1995 reported graphical data indicating a difference
for nortriptyline versus placebo on mean number of drinking
days (nortriptyline mean = 9.5, placebo mean = 42.2; no SD
provided), favouring nortriptyline (two-way ANOVA; comorbidity x
medication: F (4 gog) = 2.60; P < 0.05; Tukey post-hoc tests for each
comorbidity subgroup indicated a medication effect for AsPD with
nortriptyline subgroup only; P < 0.05; completer analysis by trial
investigators).

Powell 1995 reported graphical data indicating no difference
between nortriptyline (n = 11) and placebo (n = 9) conditions on
mean alcohol craving scores measured on a visual analogue scale
(nortriptyline mean = 5.3; placebo mean = 9.5; no SD provided);
three-way ANOVA; comorbidity x medication x time; no main effects
or interactions; completer analysis by trial investigators.

Powell 1995 reported an analysis indicating no difference between
any medication (nortriptyline or bromocriptine) and placebo
conditions on participants' self-report of longest period of
total abstinence during the six-month study (two-way ANOVA;
comorbidity x medication: F (5, gg) = 3.02; completer analysis by
trial investigators). The study authors did not provide data on the
difference between nortriptyline and placebo alone.
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Powell 1995 additionally reported that seven of the eleven (64%)
completers in the nortriptyline group were abstinent from drinking
at six months compared to one out of nine (11%) of completers in
the placebo group.

Powell 1995 reported data indicating no difference between
nortriptyline and placebo conditions on severity of alcohol misuse
on Alcohol Severity Scale scores, on patient's rating of drinking,
and on clinical rating of drinking (Table 12). They did, however,
find a greater improvement over time for nortriptyline compared to
placebo on alcohol dependence measured with the SAD-Q (Table
12; 3-way ANOVA; comorbidity x treatment x time; P <0.01; analysis
by trial investigators).

Mental state

Powell 1995 reported data indicating no difference between
nortriptyline and placebo conditions on depressive symptoms
measured with the depression subscale of the SCL-90 and the BDI
(Table 13; 3-way ANOVA; comorbidity x treatment x time; analysis
by trial investigators).

Powell 1995 reported data indicating a difference between
nortriptyline and placebo conditions, favouring nortriptyline on
anxiety symptoms measured using the BAI (P < 0.05), but no
difference between the groups on the anxiety subscale of the
SCL-90 (Table 13; 3-way ANOVA; comorbidity x treatment x time;
analysis by trial investigators).

This study did not measure the other secondary outcomes: quality
of life; engagement with services; satisfaction with treatment;
employment status; housing/accommodation status; economic
outcomes; impulsivity; anger; or prison/service outcomes.

4. Bromocriptine (dopamine agonist) versus placebo

We included one study in this comparison: Powell 1995 (inpatient,
and later outpatient, men with alcohol dependency; dose 15 mg/
day; n = 18 completers; data provided graphically and no SD
provided). See Summary of findings 4 for this comparison.

Primary outcomes
Global state/functioning

Powell 1995 (18 participants) reported data indicating no difference
at six month follow up between bromocriptine and placebo
conditions for global functioning measured with the GSI subscale of
the SCL-90 (mean = 0.4 versus 0.7, respectively; very low-certainty
evidence) and the GAS (Table 14. 3-way ANOVA; comorbidity x
treatment x time; analysis by trial investigators).

Adverse events

Powell 1995 (18 participants) did not provide data on adverse
events in the bromocriptine and placebo conditions for their
AsPD subgroup. However, they reported that “..12 experienced
severe side effects (five of these, all taking bromocriptine, dropped
out in the first 2 days because of severe nausea and flu-like
symptoms)" (very low-certainty evidence).

The study did not measure the other primary outcomes: aggression;
reconviction; or social functioning.

Secondary outcomes
Leaving the study early

Powell 1995 did not provide data on leaving the study early for
bromocriptine and placebo conditions for their AsPD subgroup.
However, they reported that “the dropout rates for the comorbidity
and medication subgroups ranged from 52.1% to 55.4%, and were
not significantly different."

Substance misuse: alcohol

Powell 1995 reported graphical data indicating no difference
between bromocriptine versus placebo on mean number of
drinking days (19 versus 42.2, respectively; two-way ANOVA;
comorbidity x medication: F (4 gg) = 2.60; P < 0.05; however, Tukey
post-hoc tests did not provide evidence of an effect for AsPD with
bromocriptine subgroup; completer analysis by trial investigators).

Powell 1995 reported graphical data indicating no difference
between bromocriptine versus placebo on mean alcohol craving
scores measured on a visual analogue scale (6.3 versus 9.5,
respectively; three-way ANOVA; comorbidity x medication x time;
no main effects or interactions; completer analysis by trial
investigators).

Powell 1995 reported an analysis indicating no difference
between medication (bromocriptine or nortriptyline) and placebo
conditions on participants' self-report of longest period of
total abstinence during the six-month study (two-way ANOVA;
comorbidity x medication: F (5 g) = 3.02; completer analysis by
trial investigators). The study authors did not provide data on the
difference between bromocriptine and placebo alone.

Powell 1995 additionally reported that three out of nine (33%)
completers in the bromocriptine group were abstinent from
drinking at six months compared to one out of nine (11%) of
completers in the placebo group.

Powell 1995 reported data indicating no difference between
bromocriptine and placebo conditions on severity of alcohol
misuse measured with the Alcohol Severity Scale, both patient and
clinical ratings of drinking, and alcohol dependence on the SAD-Q
(Table 15; 3-way ANOVA; comorbidity x treatment x time; analysis
by trial investigators).

Mental state

Powell 1995 additionally reported data indicating no difference
between bromocriptine and placebo conditions on depressive
symptoms measured with the depression subscale of the SCL-90
and the BDI (Table 16; 3-way ANOVA; comorbidity x treatment x
time; analysis by trial investigators).

Powell 1995 additionally reported data indicating a difference
between bromocriptine and placebo conditions favouring
bromocriptine on anxiety symptoms measured using the BAI (Table
16; 3-way ANOVA; comorbidity x treatment x time; P < 0.05; analysis
by trial investigators), but no difference between the groups using
the anxiety subscale of the SCL-90 (Table 16).

This study did not measure the other secondary outcomes: quality
of life; engagement with services; satisfaction with treatment;
employment status; housing/accommodation status; economic
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outcomes; impulsivity; anger; mental state; or prison/service
outcomes.

5. Amantadine (dopamine agonist) versus placebo

One study was included in this comparison: Leal 1994 (methadone-
maintained inpatient adults with opioid and cocaine dependency;
dose 300 mg/day; n = 12). See Summary of findings 5.

Primary outcomes

The study did not measure any of the primary outcomes:
aggression; reconviction; global/state functioning; social
functioning; or adverse events.

Secondary outcomes
Leaving the study early

Leal 1994 reported data indicating little or no difference between
amantadine and placebo conditions for the outcome of "leaving the
study early" (OR 5.00, 95% CI 0.34 to 72.77, P = 0.24; 1 study, 12
participants; Analysis 3.1).

Substance misuse: drugs

For the outcome of "dollars spent on cocaine per week," Leal
1994 reported skewed summary data for amantadine and placebo
conditions at week one (amantadine mean=162 (SD=138), placebo
mean =70 (SD = 29)), week six (amantadine mean = 115 (SD = 127),
placebo mean =32 (SD = 33)), and week 12 (amantadine mean =70
(SD =63), placebo mean=59 (64)).

For the outcome of "cocaine abstinence," Leal 1994 reported the
percentage of (twice-weekly) urinalyses that were cocaine-free for
first the two weeks (amantadine = 6%, placebo = 0%), for weeks
five and six (amantadine = 6%, placebo = 25%), and for the last two
weeks of the study (amantadine = 0%, placebo = 0%).

This study did not measure the other secondary outcomes: quality
of life; engagement with services; satisfaction with treatment;
employment status; housing/accommodation status; economic
outcomes; impulsivity; anger; and mental state.

DISCUSSION

Summary of main results

This review was relatively broad in its focus since it sought evidence
on the effectiveness of any pharmacological intervention in the
treatment of AsPD. We found considerable differences between
the studies in terms of participants, size of sample, intervention,
and choice of outcome measures. We identified 11 studies (416
AsPD participants) that fully met the inclusion criteria for this
review (Arndt 1994; Leal 1994; Powell 1995; Barratt 1997; Stanford
2001; Hollander 2003; Stanford 2005; Ralevski 2007; Coccaro
2009; Gowin 2012; Konstenius 2014). Included studies reported
on all but one of the primary outcomes of this review (i.e.
aggression (six studies); global state/functioning (three studies);
social functioning (one study); and adverse effects (seven studies));
no study reported on reconviction. Based on analyses conducted by
the trial investigators, we found only one drug (phenytoin) which,
when compared to placebo, was superior in terms of improvement
in at least one primary outcome in at least one study; and two drugs
(nortriptyline, bromocriptine) which, when compared to placebo,

were superior in terms of improvement in at least one secondary
outcome in at least one study.

Much of the quantitative data available from the studies included
in this review were either inadequately summarised by the trial
investigators or else met our criteria for skewed data as described
in the section on 'Measures of treatment effect.' Therefore, in the
absence of raw data from the trial investigators, we presented
most of the quantitative data in Additional tables and reported
statistics on comparisons between conditions calculated by the
trial investigators, rather than performing our own analyses. Where
data were skewed, we did not carry out any synthesis of primary
or secondary outcome data via meta-analysis because either
(a) data for an outcome were available from only one study,
or (b) we wanted to minimise the risk of applying parametric
statistics to skewed data, which, by definition, are not normally
distributed. Therefore, the summaries that follow below are
essentially descriptive, and relate to our primary outcomes only.

Phenytoin (antiepileptic) versus placebo

The evidence is very uncertain about the effect of a 300 mg/day
dose of phenytoin, compared to placebo, on the mean frequency
of aggressive acts at endpoint (six weeks) in one study of 60 male
prisoners with aggression (Barratt 1997).

The same study, Barratt 1997, reported no evidence of difference
between 300 mg/day of phenytoin and placebo for the adverse
event of nausea during week one. The study authors also reported
that no important side effects were detectable via blood cell counts
or liver enzyme tests. However, the evidence is very uncertain.

Desipramine (antidepressant) versus placebo

One study of 29 methadone-maintained outpatient men with
cocaine dependency, Arndt 1994, reported no evidence of a
difference between a 250 to 300 mg/day dose of desipramine and
placebo on social functioning scores, measured by the family-social
domain of the Addiction Severity Index at endpoint (12 weeks).
However, the evidence is very uncertain.

Nortriptyline (antidepressant) versus placebo

The evidence is very uncertain about the effect of a dose of 25
to 75 mg/day of nortriptyline, compared to placebo, on global
functioning scores, measured by the Global Severity Index (GSI)
subscale of the Symptom Check List-90 (SCL-90) at endpoint (six
months), in one study of 20 inpatient/outpatient men with alcohol
dependency (Powell 1995).

Bromocriptine (dopamine agonist) versus placebo

One study of 18 inpatient/outpatient men with alcohol
dependency, Powell 1995, reported no evidence of a difference
between a 15 mg/day dose of bromocriptine and placebo on global
functioning scores, measured by the GSI subscale of the SCL-90 at
endpoint (six months). However, the evidence is very uncertain.

The study did not provide data on adverse effects but reported
that 12 patients in the bromocriptine group experienced severe
side effects, and five of these participants dropped out in the first
two days due to nausea and severe flu-like symptoms. Again, the
evidence is very uncertain.
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Amantadine (dopamine agonist) versus placebo

None of the included studies in this comparison measured any of
the primary outcomes.

Only Barratt 1997 reported a change in a specific antisocial
behaviour (phenytoin on aggression). No study provided a
comprehensive analysis of adverse effects. The finding by
Barratt 1997 that phenytoin reduced acts of impulsive but not
premeditated aggression, compared to placebo, is in line with
evidence from the wider literature on aggression (Huband 2010)
which suggests that different forms of aggression are underpinned
by different mechanisms. The differences between impulsive or
reactive aggression and premeditated or instrumental aggression
have been well documented (e.g. Blair2001). We suggest, therefore,
that studies evaluating the effectiveness of interventions for
aggression - both generally and in the context of AsPD - should use
outcome measures that enable distinctions to be made according
to the evidence-based typologies of aggression.

As described in the introduction, AsPD is a prevalent condition,
which is associated with considerable personal and societal
adverse consequences. It also has major negative economic
consequences, as it is associated with poor occupational
productivity and increased criminal justice costs. Consequently,
one might expect that identifying the interventions that might
reduce this impact would be a research priority. Unfortunately,
the conclusion of this review is similar to many that preceded it,
in that there is little, good quality evidence as to what might (or
might not) be effective for this condition.The first point to make
is how few studies there were to consider. It is also worth noting
here that none of the 11 studies set out to recruit participants
on the basis of having a diagnosis of AsPD. The second concerns
the design and methodological quality of the 11 included studies.
While the underlying personality structure of AsPD comprises
different traits, such as impulsivity, lack of remorse and irritability,
it is persistent rule-breaking that is its most common behavioural
manifestation. Although focusing on behaviour rather than on the
underlying personality structure has been frowned upon by some
commentators (e.g. Livesley 2007), we argue that persistent rule-
breaking is akin to a final common pathway manifestation of the
underlying personality structure. If one accepts this argument, it is
disappointing that none of the included studies had reconviction
as their primary outcome, and only one, Arndt 1994, reported on
illegal activity. Furthermore, four of the 11 included studies were
trials to reduce substance misuse. As many within the sample
of substance misusers also satisfied criteria for AsPD, there was
an opportunity to report on these separately. Hence, strictly
speaking, these were not interventions for AsPD; rather, they were
interventions to reduce substance misuse in a sample, some of
whom also satisfied criteria for AsPD. While these studies had some
limitations, there is some evidence that nortriptyline may reduce
some aspects of alcohol misuse in this population, and that both
nortriptyline and bromocriptine may reduce anxiety symptoms in
individuals with AsPD and alcohol dependency. The remaining four
studies focused on aggressive behaviour, although data on AsPD
participants were available for only one of these, which makes it
difficult to draw any robust conclusion.

In the light of the important adverse cost consequences of the
condition, it was also disappointing that none of the studies
considered the economic impact of their intervention or conducted
longer follow-ups. It is also important to note that most included

studies were older trials from the mid-1990s, with no testing of
more recently developed medications.

Overall completeness and applicability of evidence

The evidence obtained from the included studies is relevant to the
review question, but is incomplete for the following reasons.

o Although we compared 11 different pharmacological
interventions, none of the studies evaluated the primary
outcome of reconviction.

« Thereporting of adverse events was low given that medications
were being compared; only one study had data for AsPD
participants out of the seven studies (7/11) that reported
adverse events.

» No study reported on the secondary outcomes of quality of
life, engagement with services, satisfaction with treatment,
housing/accommodation status or economic outcomes.

« The majority of studies did not focus primarily on the treatment
of AsPD, and only one study recruited a sample in which all
participants had this diagnosis.

+ Five studies focused on participants with substance misuse
difficulties. Although drug/alcohol misuse is often relevant to
people with AsPD, having a substance misuse problem is not
part of the diagnostic criteria for AsPD.

« All studies with usable data were trials of older medications,
such as the antiepileptic drug phenytoin and tricyclic
antidepressants such as nortriptyline, which are no longer
widely used and which have been largely superseded by newer
drugs with more favourable side-effect profiles.

« The review relies on data from only four of the 11 included
studies, despite attempts to contact the trial investigators for
information on the AsPD subgroups.

« The study samples were heterogeneous, encompassing, for
example, both prisoners and outpatients. In addition, AsPD was
diagnosed under three similar but not identical rubrics (DSM-III,
DSM-III-R, and DSM-IV).

« The data available were generally insufficient to allow any
independent statistical analysis.

« All the available data were derived from unreplicated single
reports.

« There was inconsistency in the way primary and secondary
outcomes were measured and reported.

Quality of the evidence

The 11 studies that met the criteria for inclusion in this review
involved a total of 416 participants with AsPD. Of these 11, only
four studies involving 274 participants with AsPD provided usable
data. All of the included studies were RCTs. However, as Guyatt
2011 acknowledges, even RCTs can be limited by problems such
as failure to conceal allocation, failure to blind, loss to follow-
up, failure to use the intention-to-treat principle, stopping early
for apparent benefit, and selective reporting of outcomes. Such
issues increase the risk of bias, which, in turn, can overestimate
the benefits and underestimate the harms identified (Moher 1998;
Moher 2010). We used the GRADE approach to assess the certainty
of the reported evidence (Schiinemann 2013), and considered the
risk of bias, inconsistency, indirectness and imprecision of the
evidence. The certainty of evidence from all included studies with
data for AsPD participants was assessed separately for individual
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outcomes. In every case, the evidence was downgraded due to a
combination of issues with risk of bias (high or possible risk of
bias), indirectness (due to use of self-reported questionnaire), or
imprecision (due to small sample size/optimal information size
criteria not being met or non-reporting of outcome data). The
largest risk of bias in the included studies came from incomplete
outcome data (attrition bias) and 'other' bias. We rated the certainty
of the evidence for all primary outcomes as very low (i.e. we have
very little confidence in the effect estimate, and the true effect is
likely to be substantially difference from the estimate of effect).

Although Guyatt 2011 suggests that a single, very large, rigorously
planned and conducted multi-centre RCT may provide high-
certainty evidence, others suggest that there should be at least
two independent, well-conducted RCTs or single-case experiments
for a treatment to be considered effective (Chambless 1998). The
majority of studies included in this review reported small sample
sizes, and it was not possible to pool data given the heterogeneity of
the interventions and participants. In light of this, we consider that
the body of evidence summarised in this review is insufficient to
allow any conclusion to be drawn about the use of pharmacological
interventions in the treatment of AsPD.

A further limitation with the certainty of the evidence arises
from an acknowledgement that personality disorder, in general,
is a complex condition and clinical outcomes are best measured
across multiple domains (see Khalifa 2010 ). A broad approach to
outcome evaluation in personality disorder has been recognised by
international experts in the field (e.g. Crawford 2007).

Potential biases in the review process

We acknowledge that a small number of decisions taken during the
review process may have introduced 'selective reporting bias' to
the review. First, the decision to include studies with two treatment
conditions where the trial investigators randomised ‘at least five
people with AsPD’ may have resulted in the exclusion of a small
number of studies. In this case, we considered that the potential
for bias was minimal, as any excluded studies with very small
numbers were usually not RCTs. Second, the 12-week cut-off period
for receiving missing data from study authors could have resulted in
relevant data being omitted from the review. In this way, it could be
interpreted that we selectively reported the missing data and that
the review is open to reporting bias. However, this is not the case,
as no missing data were excluded. Third, we decided to include
only studies where at least 75% of participants were diagnosed
with AsPD. Although this appeared clinically and scientifically
appropriate, this decision may have introduced reporting bias to
the review.

Agreements and disagreements with other studies or
reviews

An earlier review on the pharmacotherapy of personality disorders
found no RCTs and only one case report on treatment of AsPD
with risperidone (Markovitz 2004). A more recent review (Ripoll
2011), which summarised the evidence base for pharmacotherapy
in people with personality disorder, including those with ASPD,
found some evidence in favour of lithium for reducing "serious rule
infractions," phenytoin for reducing impulsive (not premeditated)
aggression, and oxazepam for reducing hostility. The review used
evidence from studies involving incarcerated individuals likely
to have been antisocial based on past histories of violence and

criminality, and included four studies (Sheard 1971; Sheard 1976;
Lion 1979; Barratt 1991), which were excluded from the current
review because there was no indication that AsPD was represented
in the sample.

The most recent and wide-ranging relevant review with which
to compare our findings is that carried out in the development
of the NICE clinical guideline on AsPD (NICE 2010; updated in
2013). In reporting their systematic review, the NICE guideline
authors observed that "the state of current practice in relation
to the use of pharmacological interventions to treat antisocial
personality disorder is unclear, but it is likely that pharmacological
interventions are used in this population to treat symptoms rather
than as an intervention for the disorder" (NICE 2010). They also
noted three difficulties that arise when attempting to assess the
effectiveness of drug interventions within this client group: lack
of clarity as to whether the medication is being used to target
AsPD or a comorbid mental illness; the possibility that comorbid
substance misuse may diminish response rates; and the likelihood
that multiple neurotransmitter systems are involved making drug
selection difficult. In recognition of this, they chose to consider not
only interventions that targeted AsPD itself, but also those that
targeted the symptoms or behaviours associated with the diagnosis
(such as anger, impulsivity and aggression), as well as interventions
specifically for offenders regardless of diagnosis. Thus, the review
described by NICE 2010 is much broader than our current review,
which focuses solely on studies of participants with a diagnosis of
AsPD.

Although this review and the NICE 2015 review identified the
same five studies targeting treatment of AsPD and treatment of
comorbid disorder in people with AsPD (i.e. Leal 1994; Powell 1995;
Barratt 1997; Hollander 2003; Stanford 2005), there were several
differences.

« This review identified three additional studies which were not
included in the NICE review (Arndt 1994; Stanford 2001; Ralevski
2007); although only one of these, Arndt 1994, had data available
for the AsPD subgroup.

« NICE 2010 considered three additional studies that were
excluded from this review because there was no indication
that AsPD was represented in the sample: Mattes 2005 on
oxcarbazepine versus placebo in outpatients with impulsive
aggression; Mattes 2008 on levetiracetam versus placebo in
outpatients with impulsive aggression; and Nickel 2005 on
topiramate versus placebo in male outpatients with aggression.

« NICE 2010 considered two further trials looking specifically at
offenders (Gottschalk 1973; Sheard 1976). These studies were
not eligible for inclusion in this review because the participants
had no formal diagnosis of AsPD.

NICE 2010 found "no consistent evidence, including that
from uncontrolled studies, that supported the use of any
pharmacological intervention to treat antisocial personality
disorder, or to treat the behaviour and symptoms that underline
the specific diagnostic criteria for antisocial personality disorder."
They also found "no evidence on the cost-effectiveness of
pharmacological interventions for AsPD with or without substance
misuse" (NICE 2010).

The overall recommendations from NICE 2010 were that (a)
"pharmacological interventions should not be routinely used for
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the treatment of AsPD or associated behaviours of aggression,
anger and impulsivity," and (b) "pharmacological interventions for
comorbid mental disorders, in particular depression and anxiety,
should be in line with recommendations in the relevant NICE
guideline" (NICE 2010).

This review similarly concludes that good quality evidence
favouring any pharmacological intervention for AsPD is virtually
non-existent.

AUTHORS' CONCLUSIONS

Implications for practice

This review concludes that there is insufficient evidence to support
or refute the effectiveness of any pharmacological intervention
for AsPD. In the absence of good quality trial data, the use of
pharmacological interventions to treat people with AsPD in clinical
practice remains a matter for the clinician, who will wish to weigh
the limited evidence of effectiveness against any risk of possible
harm. It should ideally be based on consultation with the patient,
their family and carers (subject to their consent) and the multi-
disciplinary team involved in the individual's care.

Implications for research

As the evidence in this review came from single studies, the
pharmacological interventions reported here require replication
to confirm apparent efficacy or lack of effect (Jakobsen 2014).
Given the very few studies that could be considered in this review,
there is clearly an imperative to conduct well-designed trials using
pharmacological approaches. Such trials should recruit sufficient
numbers of people on the basis of having the disorder and use
outcomes measures that are of particular relevance to AsPD. They
should focus also on recently marketed drugs that have largely
replaced older medications that are no longer widely used (for
example, nortriptyline and phenytoin).

In addition, we are concerned to note that the four trials whose
data could be used in this review were all published more than a
decade ago, so interest in trials for pharmacological interventions
for this group appears to be diminishing rather than increasing.

We speculate that one of the reasons for this reluctance by the
industry to develop treatments for this group is a fear of litigation
were something to go wrong. Whatever the reason, given the poor
evidence base, we recognise that these initial trials need to be
comparisons of active treatment against placebo rather than 'head-
to-head' investigations of one active medication against another.
A major problem in carrying out trials involving AsPD participants
is that this is a challenging group to retain in treatment, as people
with AsPD are often treatment-rejecting rather than treatment-
seeking (NICE 2010). However, this caveat does not apply to those
in prison, where there is a large number of individuals incarcerated
with AsPD. If this were the population chosen, then reconviction
on release ought to be the outcome, as reconviction is a relatively
common outcome in many with AsPD; approximately two thirds of
those released from prison reoffend within two years (Home Office
1999; ONS 2004). We suggest, therefore, that reconviction is chosen
as a primary outcome in such a trial, preferably in conjunction
with an economic evaluation. If there was a consensus on a single
outcome measured across studies, then it would be possible to
make cross-study comparisons, a task that is difficult to perform
at present because of the wide range of outcomes and outcome
measures that are used.
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Arndt 1994
Study characteristics
Methods Design: placebo-controlled parallel trial

Participants

Sex: male only

Participants: methadone-maintained male outpatients with cocaine dependency (AsPD subgroup)

Age: whole sample mean = 40.5 years (range = 29 to 59 years)

Unit of allocation: individual participant

Number randomised: 79 (number with AsPD not reported) (see note 1)

Number completing: 29 with AsPD (desipramine = 17, control = 12) (see note 1)

Setting: outpatient; single site; Philadelphia, USA

Inclusion criteria: cocaine dependence lasting at least 3 months (DSM-III; National Institute Mental

Health Diagnostic Interview Schedule); aged 20 to 60 years; cocaine-positive urine over 1 month prior
to being contacted for participation

Exclusion criteria: medical condition contraindicating desipramine use; cocaine misuse disorder last-
ing less than 3 months

Ethnicity: whole sample = 90% black American
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Arndt 1994 (Continued)

Baseline characteristics: whole sample = male service veterans (100%); on methadone maintenance

for at least 1 month (100%); average methadone dose 45 mg/day (range = 15-85 mg/day); reported us-
ing cocaine intravenously (83%); reported 'free basing' (15%); reported intranasal use (11%); employed
(79%); educated to high school degree level (53%); some college education (29%); married (35%); never
married (35%); separated or divorced (30%)

Interventions

Two conditions:

« desipramine (oral, 250 to 300 mg/day) + standard methadone treatment (number randomised not
reported, n =17 completed)

+ placebo + standard methadone treatment (number randomised not reported, n = 12 completed)

All participants received standard clinical services including weekly drug counselling, social work ser-
vices as needed, employment counselling, referral psychiatric and medical care

Duration of intervention: 12 weeks

Duration of trial: 12 weeks

Length of follow-up: participants were not followed up beyond the study period

Dose adjustment: desipramine 50 mg/day initially increased by 50 mg every 2 to 4 days as tolerated to
a target dose of 250 to 300 mg/day; mean blood levels 185 mg/ml (range 85 to 270 mg/ml)

Outcomes Primary outcomes
Social functioning: days family/social problems in past 30 days (Addiction Severity Index; ASI)
Secondary outcomes
Substance misuse: urinalysis; days opiate use in past 30 days via the ASI; days cocaine use in past 30
days (ASI); days depressant use in past 30 days (ASI); cocaine craving score (see note 2)
Employment status: days worked in past 30 days (ASI); employment income (ASI)
Other outcomes
Depression (Beck Depression Inventory; BDI); days medical problems in past 30 days (ASl); days illegal
activity in past 30 days (ASI); illegal income (ASI); days psychological problems past 30 days (ASI)
Timing of outcome assessments
Weekly urinalysis; biweekly blood assay; measures such as ASI at baseline, 4,8 and 12 weeks.

Notes 1. Investigatorsinitially randomised 79 participants of which 59 (36 treatment; 23 control) completed the
trial; 49% of completers had AsPD. This review focuses on the data available from the 29 completers
with AsPD (17 treatment; 12 control).

2. Cocaine craving score derived from the Cocaine Craving Scale and Quantitative Cocaine Inventory (as
described in Arndt 1992)
Study funding: National Institute on Drug Abuse (USA)
Declaration of interests: none reported
Risk of bias
Bias Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Comment: no information given. Clarification about method of sequence gen-
eration has been requested from the trial investigators, but no further infor-
mation was available at the time this review was prepared.
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Arndt 1994 (Continued)

Allocation concealment
(selection bias)

Unclear risk

Comment: no information given. Clarification about method of sequence gen-
eration has been requested from the trial investigators, but no further infor-
mation was available at the time this review was prepared.

Blinding (performance
bias and detection bias)
of participants

Unclear risk

Comment: Investigators described the study as "double-blind" and report
that an independent researcher "gave directions for changing the dose given
to the patients receiving placebo so that the double-blind condition was main-
tained" (Arndt 1992, p.889, column 2). No further information given.

Blinding (performance
bias and detection bias)
of personnel

Low risk

Comment: Investigators reported that "study physicians were blind to the
blood level results [which were] provided to an independent research physi-
cian who recommended increases or decreases to achieve the desirable blood
level" (Arndt 1994, p.152, column 2), and also that the BDI outcome measure
was "administered by trained research technicians who were experimentally
blind and independent of the treatment program" (Arndt 1992, p.889, column
1). Review authors judged that appropriate care was taken to ensure blinding
of study personnel, and that it was unlikely that this blinding could have been
broken.

Blinding (performance
bias and detection bias)
of outcome assessors

Low risk

Comment: Investigators reported that "study physicians were blind to the
blood level results [which were] provided to an independent research physi-
cian who recommended increases or decreases to achieve the desirable blood
level" (Arndt 1994, p.152, column 2), and also that the BDI outcome measure
was "administered by trained research technicians who were experimentally
blind and independent of the treatment program" (Arndt 1992, p.889, column
1). Review authors judged that appropriate care was taken to ensure blinding
of outcome assessors, and that it was unlikely that this blinding could have
been broken.

Incomplete outcome data

(attrition bias)
All outcomes

High risk

Comment: Incomplete outcome data arise from participants not completing
the study and applies to all measured outcomes. Investigators did not provide
numbers of non-completers for the AsPD subgroup, but supplied the follow-
ing data for the whole sample. For the desipramine group, 17 out of 53 (32%)
discontinued because of side effects (4), non-compliance with the protocol (4),
hospitalisation unrelated to desipramine treatment (3), legal violations (3),

or for other reasons (3). For the control group, 3 out of 26 (12%) discontinued
(reasons not given). Numbers of missing data are thus not balanced between
experimental conditions for the whole sample. Clarification has been request-
ed from the trial investigators but no further information was available at the
time this review was prepared.

In this review, data from the 29 participants with AsPD who completed the
study were included in the analysis (desipramine condition, n = 17; control
condition, n=12).

Selective reporting (re-
porting bias)

Unclear risk

Comment: The study protocol is not available; however, the published report
included all expected outcomes, including those that were pre-specified in the
methods.

Other bias

Low risk

Comment: The study appeared to have no other obvious sources of bias.

Ralevski 2007

Study characteristics
Methods Design: placebo-controlled parallel trial
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Participants

Participants: treatment-seeking adults with alcohol dependency and a current Axis | disorder (sub-
group with AsPD)

Sex: AsPD subgroup =93 male, 2 female
Age: AsPD subgroup mean =44.2 (SD = 6.6) years
Unit of allocation: individual participant

Number randomised: AsPD subgroup =95 (numbers allocated to treatment and control conditions not
reported; see note 1)

Number completing: unclear

Setting: outpatient; 3 sites; USA (New England)

Inclusion criteria: whole sample (see note 1) = treatment-seeking; alcohol dependency with at least one
other current Axis | disorder (DSM-1V; SCID-1); alcohol use within the past 30 days; stable dose of psychi-
atric medication for at least 2 weeks if on medication. Additionally for AsPD subgroup = presence of As-
PD diagnosis (DSM-IV; SCID-II)

Exclusion criteria: unstable psychotic symptoms; serious current psychiatric symptoms such as suicidal
or homicidal ideation; current opiate dependence; contraindication to the use of naltrexone and disul-
firam, including liver function tests greater than 3 times the normal

Ethnicity: AsPD subgroup = 72.6% White (n = 69); 14.7% Black (n = 14); 7.4% Hispanic (n =7); 4.2% na-
tive American (n = 4); 1% other (n=1)

Baseline characteristics: AsPD subgroup = all veterans; mean duration of alcohol use =25.3 (SD = 8.9)
years; mean number of drinking days in last 30 days = 14.3 (SD = 12.3) days; mean total number of
drinks in last 30 days = 326.5 (SD =338.7); mean number of heavy drinking days in last 30 days = 13.4
(SD =12.1); mean baseline on Alcohol Dependence Scale (ADS) score = 23.5 (SD = 7.8); any psychiatric
medication (82.3%, n = 79); antidepressants (58.5%, n = 55); anxiolytics (6.3%, n = 6); mood stabilizers
(40.6%, n = 39); antipsychotics (22.9%, n = 22); taking more than one medication (43.7%, n = 42)

Interventions

Two conditions (see note 2):

« naltrexone (oral, 50 mg/day) (humber randomised not reported)
+ placebo (number randomised not reported)

All participants received weekly clinical management or compliance enhancement therapy focused
on discussing negative consequences of drinking, relapse prevention, compliance monitoring and psy-
choeducation plus treatment as usual (rehabilitation with aftercare and supported housing options)

Duration of intervention: 12 weeks

Duration of trial: 12 weeks (no washout period)

Length of follow-up: participants were not followed up beyond the end of the intervention period

Dose adjustment: no information

Outcomes

Primary outcomes

Adverse events: Hopkins Symptom Checklist (self-report) (described in Petrakis 2005 (p.1130, col 1) but
no details reported for AsPD subgroup)

Secondary outcomes

Substance misuse: Alcohol use (Timeline Follow-Back Interview (TLFB)); Alcohol craving (Obsessive
Compulsive Drinking Scale (OCDS))

Leaving the study early: treatment retention
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Timing of outcome assessments

TLFB and OCDS assessed weekly for 12 weeks

Notes 1. This study focuses on a subgroup of 95 participants with AsPD forming part of the sample of 254 par-
ticipants randomised in a naltrexone/disulfiram trial for patients with alcohol dependence and co-
morbid psychiatric disorders (Petrakis 2005); numbers allocated to treatment and control conditions
not reported by trial investigators

2. Thetrialwas conducted with two additional conditions, both open-label: naltrexone (oral, 50 mg/day)
+disulfiram (oral, 250 mg/day) and disulfiram (oral, 250 mg/day) + placebo. No information available
on numbers randomised to these conditions

Study funding: Veterans Affairs Merit Grant and the VA New England VISN | Mental Illness Research and

Clinical Center (USA)

Declaration of interests: none reported

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Comment: No information provided. Clarification has been requested from
the trial investigators, but no further information was available at the time this
review was prepared.

Allocation concealment
(selection bias)

Unclear risk Comment: No information provided on how allocation sequence was con-
cealed. Clarification has been requested from the trial investigators, but no
further information was available at the time this review was prepared.

Blinding (performance
bias and detection bias)
of participants

Unclear risk Comment: Trial investigators reported that naltrexone was given in a dou-
ble-blinded fashion, but provided no further information. Clarification has
been requested from the trial investigators, but no further information was
available at the time this review was prepared.

Blinding (performance
bias and detection bias)
of personnel

Unclear risk Comment: Trial investigators reported that naltrexone was given in a dou-
ble-blinded fashion, but provided no further information. Clarification has
been requested from the trial investigators, but no further information was
available at the time this review was prepared.

Blinding (performance
bias and detection bias)
of outcome assessors

Unclear risk Comment: Trial investigators reported that naltrexone was given in a dou-
ble-blinded fashion, but provided no further information. Clarification has
been requested from the trial investigators, but no further information was
available at the time this review was prepared.

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk Comment: Incomplete outcome data arise from participants not completing
the study and applies to all measured outcomes. Trial investigators provided
no information on the numbers randomised to each condition, nor on the ex-
tent of missing data. Clarification has been requested from the trial investiga-
tors, but no further information was available at the time this review was pre-
pared.

Selective reporting (re-
porting bias)

Unclear risk Comment: A companion paper (Petrakis 2005) indicated that adverse events
were measured weekly via the Hopkins Symptom Checklist, but these are not
reported here or in that paper. Clarification has been requested from the trial
investigators, but no further information was available at the time this review
was prepared.

Other bias Low risk Comment: The study appeared free from other sources of potential bias, al-
though the trial investigators acknowledge the possibility of bias arising from
the confounding effects of Axis | disorders and their inability to test whether
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improvement in personality disorder symptoms were related to medication

treatment.
Barratt 1997

Study characteristics

Methods Design: placebo-controlled, cross-over trial

Participants Participants: male prisoners with recurrent aggressive behaviour
Sex: male only
Age: adults; age not reported
Unit of allocation: individual participant
Number randomised: 150
Number completing: 126; results reported for 60 (30 with primarily impulsive aggression and 30 with
primarily premeditated aggression; remaining 66 had committed mixed types of aggression and were
not included) (see note 1)
Setting: prisons; multiple sites; USA (Texas)
Inclusion criteria: history of at least 3 documented aggressive acts within prison over a 3-month period
prior to commencing the study. Aggressive acts classified as impulsive and non-impulsive based on in-
terview and prison reports (see note 2)
Exclusion criteria: verbal and performance IQ of less than 80; DSM-11I-R axis | disorder, as measured by
Psychiatric Diagnostic Interview-revised (PDI-R); neurological or other serious medical disorder; taking
medication
Ethnicity: not reported here, but reported in the baseline study paper (Barratt 1997a); African-American
(53%), Hispanic (24%); white (24%)
Baseline characteristics: DSM-I1I-R AsPD (100%); history of aggressive behaviour prior to incarceration
(98%); participants had mean of 6.2 incidents of aggression recorded against them while in prison; life-
time substance misuse diagnosis (55%). Other baseline measures, including event-related potentials
(ERP), Profile of Mood States (POMS), neuropsychology measures and personality traits are reported in
the baseline study paper (Barratt 1997a), although investigators noted there was only a 90% overlap
between the 2 studies

Interventions Two conditions:
+ phenytoin (oral, 300 mg/day; am: 200 mg, pm: 100 mg)
+ placebo (no further details reported)
Duration of intervention: 6 weeks for each condition with 1-week washout between the 2 phases
Duration of trial: 13 weeks (cross-over trial; two phases; 1-week washout period between phases)
Length of follow-up: participants were not followed up beyond the end of the intervention period
Dose adjustment: no information given

Outcomes Primary outcomes
Aggression: frequency of aggressive acts; intensity of aggressive acts (modified Overt Aggression Scale)
Adverse events: nausea; blood cell counts; liver function tests
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Secondary outcomes

Anger: Profile of Mood States (POMS) anger-hostility subscale

Other outcomes

P300 peak amplitude and latency (electroencephalogram, ERP oddball task); phenytoin blood levels (in
relation to frequency and intensity of aggressive acts); other subscales of Profile of Mood States (ten-
sion-anxiety, vigour, depression-dejection, fatigue inertia, confusion bewilderment)

Timing of outcome assessments

Baseline, then every two weeks

Notes 1. Aggressive acts classified as impulsive or non-impulsive based on brief semi-structured interview and
written prison reports. Impulsive acts defined as: "a 'hair-trigger' responses to provocations with loss
of behavioral control and agitation (line 169, column 21)
2. Aggressive acts, defined in the handbook prepared by the Texas Department of Criminal Justice, given
to all prisoners
Study funding: Health Foundation; Rogosin Institute; New York Hospital-Cornell Medical Center (USA)
Declaration of interests: none reported
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Comment: Investigators reported that participants “were randomly assigned
tion (selection bias) to aninitial drug/placebo condition” (p 3), suggesting that the order of treat-
ments was randomised in this cross-over trial. No further details reported. In-
sufficient information provided to allow judgment to be made. Clarification
about method of sequence generation has been requested from the trial inves-
tigators, but no further information was available at the time this review was
prepared.
Allocation concealment Unclear risk Comment: no details reported. Insufficient information provided to allow
(selection bias) judgment to be made. Clarification has been requested from the trial investi-
gators, but no further information was available at the time this review was
prepared.
Blinding (performance Unclear risk Comment: Investigators describe the study as "double-blind". No further
bias and detection bias) details reported. Insufficient information provided to allow judgment to be
of participants made, although bloods were taken during placebo treatment, possibly to
maintain blinding. Clarification has been requested from the trial investiga-
tors, but no further information was available at the time this review was pre-
pared.
Blinding (performance Unclear risk Comment: Investigators describe the study as "double-blind". No further
bias and detection bias) details reported. Insufficient information provided to allow judgment to be
of personnel made. Clarification has been requested from the trial investigators, but no fur-
ther information was available at the time this review was prepared.
Blinding (performance Unclear risk Comment: Investigators describe the study as "double-blind". No further
bias and detection bias) details reported. Insufficient information provided to allow judgment to be
of outcome assessors made. Clarification has been requested from the trial investigators, but no fur-
ther information was available at the time this review was prepared.
Incomplete outcome data  Unclear risk Comment: Insufficient reporting of attrition to permit judgement of ‘high’ or

(attrition bias)
All outcomes

‘low’. Incomplete outcome data arise from participants not completing the
study and applies to all measured outcomes. It appears that 24 did not com-
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Barratt 1997 (continued)

plete study, and a subgroup of 66 (with 'mixed' type of aggression) were ex-
cluded by investigators. Clarification has been requested from the trial inves-
tigators but no further information was available at the time this review was
prepared. In this review, data from the subgroup of 60 completers were includ-
ed in the analysis.

Selective reporting (re- Unclear risk Comment: The study protocol is not available but it seems clear that the pub-
porting bias) lished report includes all expected outcomes from the methods.
Other bias Unclear risk Comment: There was a one-week placebo washout period between phas-

es in this cross-over trial and the trial investigators reported no significant
cross-over effects for the aggression measures for the combined groups sug-
gesting the study was not biased by carryover effects. An important source of
bias would be the criminogenic programmes delivered in prison if such pro-
grammes were delivered in different proportions to each randomised condi-
tion, although no information is provided on this. It is also not clear whether
participants were engaged in any of these during the study period. It is not
clear what effects the exclusion of ‘mixed aggression group’ would have on the
results. Of the 150 participants randomised, results were reported for 60 of 126
completers only (30 committing primarily impulsive and 30 committing pri-
marily premeditated aggression; remaining 66 had committed mixed types of
aggression and were not included). Thus there is the possibility of bias arising
through excluding the ‘mixed aggression’ group, although it is unclear what ef-
fect this would have on the results.

Stanford 2001

Study characteristics

Methods Design: placebo-controlled cross-over trial

Participants Participants: men with DSM-IV personality disorder and impulsive aggressive behaviour (subgroup with
AsPD; see note 1)
Sex: male only
Age: whole sample, including non-AsPD participants mean = 45.1 (SD = 6.8) years
Unit of allocation: individual participant
Number randomised: 46 in whole sample, 10 with AsPD (see note 1)
Number completing: not reported
Setting: outpatient; single site; USA (New Orleans)
Inclusion criteria: over past 6 months, several discrete participant-identified episodes of failure to resist
aggressive impulses resulting in serious assaultive acts or destruction of property; degree of aggres-
siveness expressed during the episodes was grossly out of proportion to any precipitating psychosocial
stressor; at least two such episodes during the month prior to entering the study; score of 8 or higher
on the Irritability sub scale of the Buss-Durkee Hostility Inventory (BDHI); must have identified an indi-
vidual willing to document any impulsive-aggressive outbursts that occurred during the study
Exclusion criteria: female (due to potential teratogenic effects of phenytoin); verbal 1Q < 80; diagnosis
of a DSM-IV-TR axis | psychiatric disorder; present use of medication; medical/neurological problems
(including seizures); liver enzymes not within normal limits
Ethnicity: not reported
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Baseline characteristics: mean verbal IQ = 105.8 (SD = 10.7); mean = 14.3 (SD = 2.4) years education;
DSM-IV personality disorder diagnoses for phase 1 completers: obsessive-compulsive personality disor-
der (n=12), AsPD (n = 10), narcissistic personality disorder (n = 1)

Interventions

Two conditions:

« phenytoin; 300 mg/day; as 100 three times daily; mean serum phenytoin levels measured after sixth
week = 6.0 (SD 3.3) pg/ml; range 0.8 to 14.8 pg/ml; therapeutic range 10 to 20 pug/ml (number ran-
domised not reported)

+ placebo (number randomised not reported)

Duration of intervention: 6 weeks

Duration of trial: 16 weeks (cross-over trial; two phases, 2-week placebo baseline period, and 2-week
placebo washout period between phases)

Length of follow-up: participants were not followed up beyond the end of the intervention period

Dose adjustment: no details reported

Outcomes Primary outcomes
Aggression (observer-reported): Overt Aggression Scale (OAS) scores
Secondary outcomes
Anger-hostility: Profile of Mood States (POMS) anger-hostility subscale scores
Other outcomes
Psychophysiological recordings (including evoked potentials)
Timing of outcome assessments
POMS assessed at baseline and then every two weeks up to week 16. OAS reported as required within
the 16 weeks (i.e. for every impulsive aggressive incident)
Notes 1. 43% of 23 participants had AsPD (n = 10). Data from this subgroup not reported
Study funding: Dreyfus Health Foundation, The Rogosin Institute, New York Hospital-Cornell Medical
Center (USA)
Declaration of interests: none reported
Risk of bias
Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Comment: Investigators report that “subjects were randomly as-
signed” (p.195, col. 2) suggesting that the order of treatments was randomised
in this cross-over trial. Further details obtained from trial investigators (2009
email from M Stanford to J Dennis clarifying trial methods; unreferenced) indi-
cated that sequence generation was achieved by use of computer generated
random numbers.

Allocation concealment
(selection bias)

Unclear risk Comment: Insufficient information to allow a judgement to be made. Clarifi-
cation has been requested from the trial investigators but no further informa-
tion was available at the time this review was prepared.

Blinding (performance
bias and detection bias)
of participants

Low risk Comment: Investigators described the study as “double-blind”. Response
from trial investigators suggests that appropriate care was taken to ensure
blinding of participants.
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Blinding (performance Low risk Comment: Investigators described the study as “double-blind”. Response
bias and detection bias) from trial investigators suggests that appropriate care was taken to ensure
of personnel blinding of personnel.

Blinding (performance Low risk Comment: Investigators described the study as “double-blind”. Response

bias and detection bias) from trial investigators suggests that appropriate care was taken to ensure

of outcome assessors blinding of outcome assessors.

Incomplete outcome data  High risk Comment: Incomplete outcome data arise from participants not completing

(attrition bias) the study and applies to all measured outcomes. Overall, 17 of 46 were non-

All outcomes completers and a further 6 were excluded giving a 50% missing data rate. Re-
view authors judged risk of bias to be high pending data from the AsPD sub-
group becoming available.

Selective reporting (re- Unclear risk Comment: Study protocol is not available but it seems clear that the pub-

porting bias) lished report includes all expected outcomes.

Other bias High risk Comment: The investigators declared their research sponsored by the Drey-
fus Health Foundation, which is focused on phenytoin and was established “to
study, collect, and disseminate information and sponsor collaborative, clini-
cal, and basic health research on its benefits”. The authors have insufficient
information to assess whether this constitutes a risk of bias. The trial investi-
gators reported a two-week placebo washout period between phases in this
cross-over trial which will have reduced the possibility of carryover effects and
the study appeared to be free of other sources of bias.

Leal 1994
Study characteristics
Methods Design: placebo-controlled parallel trial

Participants

Participants: methadone-maintained inpatients meeting DSM-III-R criteria for opioid and cocaine de-
pendence (non-depressed AsPD subgroup)

Sex: 11 male, 8 female (for the AsPD subgroup)
Age: AsPD subgroup mean =33.0 (SD = 4.5) years

Unit of allocation: individual participant

Number randomised: 19 (desipramine = 7, amantadine = 8, control = 4) (see note 1)

Number completing: 11 (desipramine = 5, amantadine = 3, control = 3) (see note 1)

Setting: inpatient; single site; USA (Yale)

Inclusion criteria: AsPD diagnosis without depression (DSM-III-R; SCID-II); opioid and cocaine depen-
dency (DSM-III-R)

Exclusion criteria: concurrent DSM-III-R depression; zidovudine treatment for AIDS; medical contra-in-
dications, including asthma, renal dysfunction, high blood pressure and diabetes; current alcoholism;
refusal to use adequate birth control if female

Ethnicity: AsPD subgroup = 68% White (n = 13)

Baseline characteristics: AsPD subgroup (see note 1) = married (74%, n = 14); mean methadone dose 57
(SD 11) mg/day; mean time on methadone 4.5 (SD 2.7) months; mean time using heroin 12.0 (SD 6.2)
years; mean time using cocaine 7.5 (SD 6.1) years; mean expenditure on cocaine 1141 (SD 1379) US Dol-

Pharmacological interventions for antisocial personality disorder (Review)

Copyright © 2020 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

51



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews
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lars/month; lifetime diagnosis alcohol misuse disorder (58%), mean time intoxicated 1.7 (SD 3.6) days/
month; mean Addiction Severity Index factor scores: psychiatric, 4.3 (SD 2.4); medical, 3.3 (SD 2.0); job,
5.9 (SD 2.7); alcohol, 3.5 (SD 2.5); drug, 8.2 (SD 0.7); family, 5.6 (SD 2.1)

Interventions

Three conditions:

« amantadine (oral, 300 mg, once daily) (n = 8 randomised)
« desipramine (oral, 150 mg, once daily) (n =7 randomised)
+ placebo (oral, once daily) (n =4 randomised)

Duration of intervention: 12 weeks

Duration of trial: 12 weeks

Length of follow-up: participants were not followed up beyond the end of the intervention period

Dose adjustment: no information given

Outcomes Primary outcomes
None
Secondary outcomes
Leaving the study early: treatment retention in the first and the last 6 weeks of treatment
Substance misuse: urinalysis to detect cocaine-free urine samples (on-site enzyme-multiplied im-
munoassay (EMIT) system); total US Dollars/week spent on cocaine (self report)
Other outcomes
Depression (Beck Depression Inventory)
Timing of outcome assessments
Biweekly urine toxicology; blood assay at week 4; weekly BDI and self reported spend on drugs
Notes 1. Study also reported data for an additional 75 participants without AsPD; these data are not included
Study funding: National Institute on Drug Abuse (USA)
Declaration of interests: none reported
Risk of bias
Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Comment: Investigators described a" . . . randomised, double-blind tri-
al..." (p.32, col 2). No further details reported. Insufficient information to per-
mit judgement on adequacy of sequence generation. Clarification has been re-
quested from the trial investigators, but no further information was available
at the time this review was prepared.

Allocation concealment
(selection bias)

Unclear risk Comment: Investigators described a " . . . randomised, double-blind tri-
al..." (p.32, col 2). No further details reported. Insufficient information to per-
mit judgement on adequacy of allocation concealment. Clarification has been
requested from the trial investigators, but no further information was avail-
able at the time this review was prepared.

Blinding (performance
bias and detection bias)
of participants

Unclear risk Comment: Investigators described the trial as " double-blind " (p.32, col 2). No
further details reported. Clarification has been requested from the trial inves-
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tigators, but no further information was available at the time this review was
prepared.

Blinding (performance Unclear risk Comment: Investigators described the trial as " double-blind " (p.32, col 2). No

bias and detection bias) further details reported. Clarification has been requested from the trial inves-

of personnel tigators, but no further information was available at the time this review was
prepared.

Blinding (performance Unclear risk Investigators describe the trial as " double-blind " (p.32, col 2). No further de-

bias and detection bias)
of outcome assessors

tails reported. Clarification has been requested from the trial investigators, but
no further information was available at the time this review was prepared.

Incomplete outcome data
(attrition bias)
All outcomes

High risk

Comment: Incomplete outcome data arise from participants not completing
the study and applies to all measured outcomes. The investigators reported
that “fifteen patients left the study for medication non-compliance, four for in-
carceration, and one for medical reasons” (p.32, col 2), but these figures apply
to the whole sample including non-AsPD participants. For the AsPD subgroup,
5/8 (63%) were missing from the amantadine group, 2/7 (29%) were missing
from the desipramine group and 1/4 (25%) missing from the control group -
all for reasons that are unclear and no breakdown by experimental group was
provided. Clarification has been requested from the trial investigators but no
further information was available at the time this review was prepared.

Selective reporting (re-
porting bias)

Unclear risk

Comment: Study protocol is not available but it seems clear that the pub-
lished report includes all expected outcomes, including those that were pre-
specified.

Other bias

High risk

Comment: Two potential sources of bias were identified. First, it is not clear
whether patients continued to receive general substance misuse counselling
and behavioural contingency management during this trial, and if so whether
this was similar for both treatment and control conditions. This is important
since the latter involves monetary incentives in return for a clean urine sam-
ple. Differences in percentages of cocaine-free urine samples may be related
to that rather than the effects of medications. Second, urinalysis was carried
out twice weekly, but the detectability window for cocaine is 6-8 hours (Wolff
1999) which increases the possibility of false negative results.

It is noteworthy that four participants meeting criteria for AsPD plus dysthymia
were included in the non-ASP group and so their results are not included; in-
vestigators justify this because "the diagnosis of depression has been reported
to favourably affect the treatment outcome of patients with antisocial person-
ality disorder" (page 32, col 1).

Stanford 2005

Study characteristics

Methods

Design: placebo-controlled parallel trial

Participants

Participants: men with recurrent impulsive aggressive behaviour (subgroup with AsPD; see note 1)

Sex: male only

Age: phenytoin mean = 28.7 years; carbamazepine mean = 34.9 years; valproate mean = 33.6 years;
placebo mean =34.8 years (all figures for whole sample, including non-AsPD participants)

Unit of allocation: individual participant
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Number randomised: 38 in whole sample, 17 with AsPD (see note 1; breakdown by treatment condition
not supplied)

Number completing: not known

Setting: outpatient; single site; USA (vicinity of New Orleans)

Inclusion criteria: over past 6 months, several discrete episodes of failure to resist aggressive impuls-
es resulting in serious assaultive acts or destruction of property; degree of aggressiveness expressed
during the episodes was grossly out of proportion to any precipitating psychosocial stressor; at least 2
such episodes during the month prior to entering the study; score of 8 or higher on the Irritability sub-
scale of the Buss-Durkee Hostility Inventory (BDHI); must have identified an individual willing to docu-
ment any impulsive-aggressive outbursts that occurred during the study

Exclusion criteria: female (due to potential teratogenic effects of phenytoin); verbal 1Q < 80; current
bipolar disorder; current thought disorder; present use of psychoactive medication; history of med-
ical/neurological problems (including seizures); non-native English speaker; liver enzymes not within
normal limits

Ethnicity: not reported

Baseline characteristics: for 29 completers overall = at least one Axis | diagnosis (n = 12); major depres-
sion (n =5); alcohol misuse (n =7); substance misuse (n = 4); at least one Axis Il diagnosis (n = 24); AsPD
(n=17); borderline personality disorder (n =3)

Interventions

Four conditions:

« phenytoin (number randomised not reported); 300 mg/day; administered as 100 mg three time daily;

mean 3.3 (3.2) pg/ml; range 0.6 to 9.0 ug/ml

« carbamazepine (number randomised not reported); 450 mg/day; administered as 150 mg three times

daily; mean 4.3 (3.2) pg/ml; range 0.5 to 8.0 ug/ml

« valproate (number randomised not reported); 750 mg/day; administered as 250 mg three times daily;

mean 39.2 (10.7) ug/ml; range 26 to 54 ug/ml
« placebo (dextrose) (number randomised not reported)

Duration of intervention: 6 weeks

Duration of trial: 8 weeks (treatment preceded by 2-week placebo-baseline period)

Length of follow-up: participants were not followed up beyond the end of the intervention period

Dose adjustment: not reported. Serum blood levels measured after sixth week of administration

Outcomes

Primary outcomes

Aggression (observer-reported): Overt Aggression Scale (OAS) scores, averaged over 4 2-week periods
(placebo-baseline, 0-2 weeks, 2-4 weeks, 4-6 weeks)

Secondary outcomes

Leaving the study early: proportion of participants discontinuing treatment

Other outcomes
None reported
Timing of outcome assessments

Blood assay at week 6

Notes

1. 59% of 29 participants had AsPD (n = 17). Data from this subgroup not reported

Study funding: Dreyfus Health Foundation, The Rogosin Institute, New York Hospital-Cornell Medical
Center (USA)
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Stanford 2005 (continued)

Declaration of interests: none reported

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Comment: Sequence generation achieved using a random numbers table.

tion (selection bias) Randomisation was therefore true and unlikely to introduce bias.

Allocation concealment Low risk Comment: Investigators state “anticonvulsants and placebo were adminis-

(selection bias) tered in identical, unmarked capsules obtained from a local pharmacy” (p.74,
col 1). The lead author [MS] “was responsible for the random assignment and
the maintenance/administrations of all study medication. He was not involved
in participant assessment subsequent to the placebo-baseline” (p.73, col 2).

Blinding (performance Low risk Comment: Investigators state “anticonvulsants and placebo were adminis-

bias and detection bias) tered in identical, unmarked capsules obtained from a local pharmacy” (p.74,

of participants col 1). Appropriate care appears to have been taken to ensure blinding of par-
ticipants. Unlikely that this blinding could have been broken and therefore un-
likely that this lead to the introduction of bias.

Blinding (performance Low risk Comment: Appropriate care appears to have been taken to ensure blinding of

bias and detection bias) personnel. Unlikely that this blinding could have been broken.

of personnel

Blinding (performance Unclear risk Comment: Insufficient information to allow a judgement to be made. Clarifi-

bias and detection bias) cation has been requested from the trial investigators but no further informa-

of outcome assessors tion was available at the time this review was prepared.

Incomplete outcome data  High risk Comment: Incomplete outcome data arise from participants not completing

(attrition bias) the study and applies to all measured outcomes. Overall, 14 of 43 (33%) were

All outcomes non-completers. This is a large proportion of participants dropping out, review
authors therefore judged risk of bias to be high, pending data from the AsPD
subgroup becoming available.

Selective reporting (re- Unclear risk Comment: Study protocol is not available but it seems clear that the pub-

porting bias) lished report includes all expected outcomes, including those that were pre-
specified.

Other bias High risk Comment: Investigators report that this study was sponsored by the Dreyfus
Health Foundation which is focused on phenytoin and, according to its web-
site, was established “to study, collect, and disseminate information and spon-
sor collaboration, clinical, and basic health research into its [phenytoin’s] ben-
efits”. This raises the potential for bias in a study such as this which compares
phenytoin with other anticonvulsants as well as against placebo.

Powell 1995
Study characteristics
Methods Design: placebo-controlled parallel trial

Participants

Participants: men with alcohol dependence and comorbid psychiatric disorders (subgroup with AsPD)

Sex: male only

Age: not reported for AsPD subgroup; for the whole sample, mean 41.3 (SD =9.2) years
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Unit of allocation: individual participant

Number randomised: 65 with AsPD (out of 216; see note 1)

Number completing: 29 with AsPD (out of 99; see note 1)

Setting: initially inpatient, then outpatient; two sites; USA (Kansas and Topeka)
Inclusion criteria: alcohol dependence (DSM-I1I-R; measured using the PDI-R)

Exclusion criteria: medical condition contraindicating use of tricyclic antidepressants or bromocrip-
tine; receiving psychotropic medication (see note 2), living more than 150 miles from treatment site

Ethnicity: for the whole sample: white (63%); black (32%); native American (2%); other (3%)

Baseline characteristics: for the whole sample: all veterans; college degree (4%); some college or vo-
cational training (39%); high school education or equivalent (47%); less than high school education
(10%); married (21%); separated (15%); divorced/widowed (43%); never married (20%); employed full
or part time in the month before admission (50%); retired (4%); student (1%); unemployed (45%)

Interventions

Three conditions:

« nortriptyline: oral, 25 to 75 mg/day, at night (number randomised not reported; completed, n = 11)
« bromocriptine: oral, 5 mg, 3 times/day (number randomised not reported; completed, n =9)

» placebo: oral,identical capsules, given at night in nortriptyline arm and three times/day in bromocrip-
tinearm

In analysis, the 2 placebo groups were combined such that total completed = 9 (see note 3)

Duration of intervention: 6 months

Duration of trial: 6 months

Length of follow-up: participants were not followed up beyond the end of the intervention period

Dose adjustment: nortriptyline dose adjusted to therapeutic levels (50 to 150 ng/ml plasma) with corre-
sponding increase in capsules made for placebo patients; bromocriptine initially 2.5 mg 3 times daily,
butincreased to 5 mg 3 times daily from month 4 to month 6; placebo as matching capsules with num-
ber adjusted to match a participant in the active treatment group

Other notes: participants reimbursed 15 US Dollars for each clinic visit; payment was not made until the
participant either dropped out or completed the study

Outcomes Primary outcomes

Global state/functioning: Global Assessment Scale (GAS); global severity index sub scale of the Symp-
tom Check List-90 (SCL-90)
Adverse effects: medication side effects via participant self-report
Secondary outcomes
Substance misuse: severity of alcoholism (Alcohol Severity Scale (ASS), self report); alcohol craving (vi-
sual analogue scale); alcohol dependence (Severity of Alcohol Dependence Questionnaire (SADQ))
Other outcomes
depression (Beck Depression Inventory; SCL-90 depression sub scale); anxiety (Beck Anxiety Inventory
(BAI); SCL-90 anxiety sub scale); problem behaviours (Problem Behavior Checklist)
Timing of outcome assessments
Monthly blood levels; GAS, SCL-90, ASS, SADQ, BDI at baseline and 6-month follow-up
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Notes

1. This review focuses on a subgroup of participants (n = 65 randomised, n = 29 completers) with AsPD
out of the whole sample (n =216 randomised, n =99 completers); data available from completers only
2. All participants had been fully detoxified on the inpatient Substance Abuse Treatment Unit; those re-
quiring pharmacological therapy for alcohol withdrawal were drug free for 14 days before commenc-

ing the study

3. Thetwo placebo groups were combined in the investigators' analysis; this was justified because mul-
tivariate analysis of variance (MANOVA) on outcome measures of alcohol and symptom severity did
not reveal differences when comparing placebo patients on the bromocriptine and nortriptyline arms

Study funding: National Institute of Alcohol Abuse and Alcoholism (USA)

Declaration of interests: The study authors state "We thank Sandoz Pharmaceuticals Corp. for supply-

ing us with Parlodel (bromocriptine mesylate) and Pamelor (nortriptyline HCI*)." (quote, p 468)

*HCl = hydrochloride

Risk of bias

Bias

Authors' judgement

Support for judgement

Random sequence genera-  Unclear risk Comment: A two-stage randomization process was used; patients within each

tion (selection bias) of the subgroups (alcoholism alone, alcoholism + mood/anxiety disorders,
alcoholism + AsPD) "were first randomly assigned to the bromocriptine or
nortriptyline arm of the study. Patients within each drug arm were then ran-
domised to receive either active drug or placebo" (p.463, col 1). No further in-
formation given. Clarification has been requested from the trial investigators,
but no further information was available at the time this review was prepared.

Allocation concealment Unclear risk Comment: A two-stage randomization process was used (see above). "Pa-

(selection bias) tients within each drug arm were then randomised to receive either active
drug or placebo" (p.463, col 1). No further information given. Clarification has
been requested from the trial investigators, but no further information was
available at the time this review was prepared.

Blinding (performance Low risk Comment: Investigators reported that "both active medications and placebo

bias and detection bias) were prepared as identical-appearing capsules. . . . when the number of pills

of participants was increased for a given patient, a corresponding increase in pills was made
for a placebo patient" (p.463, col 1). Review authors judged that appropriate
care was taken to ensure blinding of participants, and that it was unlikely that
this blinding could have been broken.

Blinding (performance Low risk Comment: Investigators reported that "at each visit, a physician blinded to

bias and detection bias) the patients' treatment assignment obtained blood samples and systemati-

of personnel cally recorded pill counts, medication side effects and other medical informa-
tion" (p.463, col 2). Review authors judged that appropriate care was taken to
ensure blinding of trial personnel, and that it was unlikely that this blinding
could have been broken.

Blinding (performance Unclear risk Comment: Investigators reported that "a research assistant then recorded

bias and detection bias) number of drinking days and patient rating of alcohol craving since the last fol-

of outcome assessors low-up visit" (p.463, col 2), but there was no indication that this research assis-
tant was blinded, other than the statement that the study was "double-blind".
Clarification has been requested from the trial investigators, but no further in-
formation was available at the time this review was prepared.

Incomplete outcome data  High risk Comment: Incomplete outcome data arise from participants not completing

(attrition bias) the study and applies to all measured outcomes. The investigators reported

All outcomes significant dropout rates for the comorbidity and medication subgroups which
ranged from 52.1% to 55.4%, and note that there were 99 participants (over-
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all) who completed the study and 117 (overall) who did not (p.464, col 1). No
details on missing data were provided for the AsPD subgroup. Clarification

has been requested from the trial investigators but no further information was
available at the time this review was prepared.

In this review, data from the 29 participants with AsPD who completed the
study were included in the analysis (bromocriptine condition, n = 9; nortripty-
line condition, n = 11; control condition, n =9).

Selective reporting (re- Unclear risk Comment: Study protocol is not available but it seems clear that the pub-
porting bias) lished report includes all expected outcomes, including those that were pre-
specified.

Other bias Low risk Comment: The study appeared to be free of other sources of bias.
Hollander 2003

Study characteristics

Methods Design: placebo-controlled parallel trial

Participants Participants: adults with impulsive aggression (subgroup with AsPD; see note 1)

Sex: mixed (72.5% men in whole sample, including non-AsPD participants)
Age: whole sample, including non-AsPD participants, mean =40.3 years (range = 19 to 67 years)
Unit of allocation: individual participant

Number randomised: 233 in whole sample; 9 with AsPD (see note 1; breakdown by treatment condition
not reported)

Number completing: not reported

Setting: outpatient; 19 sites; USA

Inclusion criteria: aged 18 to 65 years; diagnosis of cluster B personality disorder (DSM-IV; Stuctured
Clinical Interview for DSM-IV (SCID-I1)) or intermittent explosive disorder (IED), or post-traumatic stress
disorder (PTSD); average of two episodes of physical or verbal aggressive outbursts per week for at
least a month prior to screening, causing marked distress or impairment in occupational or interper-
sonal function where the aggressive behaviour was judged to be neither premeditated nor committed
to achieve a tangible objective; minimum score of 15 on OAS at first screening visit and at either the
second screening visit or at randomization; if receiving psychotherapy, have a stable psychotherapy
schedule for at least 3 months prior to screening and maintained throughout the study

Exclusion criteria: lifetime bipolar | disorder; bipolar Il disorder with hypomania in the last year or a
baseline Mania Syndrome Scale Score >= 12; major depressive disorder > 15 on Hamilton Depression
Rating scale (HAM-D); history of schizophrenia or other psychotic disorder; symptoms of dementia;
serious homicidal or suicidal ideation; impulsive aggression resulting from previous head trauma or
other medical condition; pregnant or lactating females; clinically abnormal laboratory data; unstable
medical condition; any underlying condition that would confound the interpretation of study results;
concurrent use of psychotropic medication, with exception of selective serotonin reuptake inhibitors
(SSRI), tricyclic antidepressants and stimulants if taken at a stable dose for at least 2 months prior to
screening and continued at same dose throughout the study; participants specifically prohibited from
use of benzodiazepines, mood stabilisers, anticonvulsants, monoamine oxidase inhibitors (MAOI) and
antipsychotic agents (see note 2)

Ethnicity: 195 Caucasian, 26 black, 12 other (whole sample, including non-AsPD participants)
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Baseline characteristics: (for whole sample, including non-AsPD) at least one psychiatric hospitalisa-
tion (n =36); history of alcohol misuse/dependence (n = 75); history of drug misuse/dependence (n =
38); history of incarceration (n =52)

Interventions

Two conditions:

« divalproex sodium (number randomised not reported); delayed-release tablets; administered twice
daily; target valproate serum level 80 to 120 pg/ml by week 3; maximum dose 30 mg/kg/day

« placebo (number randomised not reported); in matching tablets

Duration of intervention: 12 weeks

Duration of trial: 15 weeks (treatment preceded by screening period not exceeding 14 days and fol-
lowed by 1 week tapering period)

Length of follow-up: participants were not followed up beyond the end of the intervention period

Dose adjustment: initiated at 500 mg/day, and increased by 250 mg every 3 to 7 days during first 3
weeks of treatment, based on individual clinical response and tolerance. Maximum dose 30 mg/kg/day

Outcomes

Primary outcomes

Aggression (self-reported): Overt Aggression Scale-Modified (OAS-M) scores

Global state/functioning: Clinical Global Impression (CGI) scores

Adverse events: assessment by attending physician
Secondary outcomes

Leaving the study early: proportion of participants discontinuing treatment

Other outcomes
None
Timing of outcome assessments

Blood assay at weeks 3, 6 and 12; OAS-M at baseline then weekly (with telephone visits at weeks 5 and
7); CGl baseline and once a week, excluding weeks 5 and 7

Notes

1. 10% of 91 participants with cluster B personality disorder had AsPD (n =9). Data from this subgroup
not reported

2. Zolpidem tartrate (up to 10 mg/day up to 4 days/week) allowed for control of insomnia but not within
8 hours prior to efficacy ratings

Study funding: Abbott Laboratories, Abbott Park (Illinois, USA)

Declaration of interests: The study authors report "Dr Hollander has received research grants from
Abbott Laboratories, Bristol Myers Squibb, Eli Lilly and Company, Pfizer Laboratories, Solvay, and
Wyeth-Ayerst. He has served as a consultant to and member of the Speakers Bureau of Abbott Labo-
ratories, Solvay, and Wyeth-Ayerst. Dr Swann has received grant support from Abbott Laboratories,
Glaxo SmithKline, UCB Pharma, Bristol Myers Squibb, Eli Lilly, and Shire Laboratories. He has served
as a consultant for Abbott Laboratories, Pfizer Laboratories, Shire Laboratories, UCB Pharma, Glaxo
SmithKline, Novartis, Eli Lilly, and Bristol Myers Squibb. He has served on Speakers’ Bureaus for Ab-
bott Laboratories, Janssen Pharmaceuticals, Novartis, Glaxo SmithKline, and Pfizer Laboratories. Dr
Coccaro is a consultant to Abbott Laboratories and to Eli Lilly Pharmaceuticals. He is a member of
the Speakers Bureau for Abbott Laboratories, Eli Lilly Pharmaceuticals, Glaxo SmithKline, and Forest
Pharmaceuticals and has received research grants from Abbott Laboratories and Eli Lilly Pharmaceu-
ticals. Dr McElroy is a consultant to Abbott Laboratories and is a member of the company’s Speakers
Bureau and Divalproex Advisory Board. She has also received research grants from Abbott Laborato-
ries, and Eli Lilly and Company. Dr Nemeroff reports the following: Grants/Research: Abbott Laborato-
ries; AstraZeneca; Bristol-Myers-Squibb; Forest Laboratories; Janssen Pharmaceutica; Eli Lilly; Glax-
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oSmithKline; NARSAD; NIMH; Organon; Pfizer Pharmaceuticals; Pharmacia-Upjohn; Stanley Founda-
tion/NAMI; and Wyeth-Ayerst. Consultant: Abbott Laboratories; Acadia Pharmaceuticals; AstraZeneca;
Bristol-Myers-Squibb; Cephalon Pharmaceuticals; Corcept; Cypress Biosciences; Forest Laboratories;
GlaxoSmithKline; Janssen Pharmaceutica; Eli Lilly; Merck; Mindsense; Neurocrine Biosciences; Novar-
tis; Organon; Otsuka; Pharmacia-Upjohn; Sanofi; Somerset; Vela Pharmaceuticals; and Wyeth-Ayerst.
Speakers Bureau: Abbott Laboratories; AstraZeneca; Bristol- Myers-Squibb; Eli Lilly; Forest Laborato-
ries; GlaxoSmithKline; Janssen Pharmaceutica; Organon; Pfizer Pharmaceuticals; and Wyeth-Ayerst.
Stockholder: Corcept and applies only to Dr. Nemeroff Drs Tracy, Wozniak, and Sommerville are em-
ployees of Abbott Laboratories." (quote, p 1195-6)

Risk of bias

Bias

Authors' judgement

Support for judgement

Random sequence genera-  Unclear risk Comment: Investigators reported "patients were randomised in equal num-

tion (selection bias) bers, within each of the three diagnostic groups, to receive either divalproex
sodium delayed-release tablets. . . or matching placebo" (col 1, page 1188). No
further details given. Insufficient information to permit judgement on adequa-
cy of sequence generation. Clarification has been requested from the trial in-
vestigators, but no further information was available at the time this review
was prepared.

Allocation concealment Unclear risk Comment: Insufficient information to permit judgement on adequacy of allo-

(selection bias) cation concealment. Clarification has been requested from the trial investiga-
tors, but no further information was available at the time this review was pre-
pared.

Blinding (performance Low risk Comment: Investigators describe study throughout as "double-blind" and that

bias and detection bias) participants received a "matching placebo". Review authors judged that blind-

of participants ing of participants was adequate and that it was unlikely that this blinding
could have been broken.

Blinding (performance Low risk Comment: Investigators reported "An unblinded person from the central lab-

bias and detection bias) oratory reported serum valproate levels. . . to the investigators, so that the

of personnel dose of the study drug could be adjusted appropriately. In order to preserve
the study blind, sham valproate levels were reported for selected placebo pa-
tients" (p.1188, col 1). Review authors judged that blinding of personnel was
adequate and that it was unlikely that this blinding could have been broken.

Blinding (performance Unclear risk Comment: Insufficient information to permit judgement on adequacy of

bias and detection bias) blinding of outcome assessors.

of outcome assessors

Incomplete outcome data  Unclear risk Comment: Incomplete outcome data arise from participants not complet-

(attrition bias) ing the study and applies to all measured outcomes. Overall, 54/124 (44%) of

All outcomes the treatment group and 47/122 (39%) of the control group discontinued pre-
maturely, with reasons for non-completion approximately balanced between
conditions. Review authors unable to make a judgement unless data from the
(small) AsPD subgroup (n =9) become available.

Selective reporting (re- Unclear risk Comment: Study protocol is not available but it seems clear that the pub-

porting bias) lished report included all expected outcomes, including those that were pre-
specified.

Other bias High risk Comment: The investigators note that the mean final valproate serum level

was 64.2 ug/ml, which is well below possible therapeutic range (80-120 pg/
ml) based on previous studies. The study authors declare multiple links to the
funding source (Abbott Laboratories) and other pharmacy companies.
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Coccaro 2009
Study characteristics
Methods Design: combination data from two parallel randomised placebo-control studies

Participants

Participants: adults with intermittent explosive disorder (see notes 1 and 2)

Sex: (see note 3) whole sample = 77 male, 23 female; intervention = 49 male, 16 female; control = 28
male, 7 female

Age: (see note 3) whole sample mean = 36.8 years (SD = 8.7); intervention mean = 37.7 years (SD = 8.9);
control mean = 35.5 years (SD = 8.1)

Unit of allocation: individual; 2:1 ratio allocation to intervention or control

Number randomised: (see note 3) whole sample = 100; intervention = 6, control = 35) (see note 1)

Number completing: (see note 3) whole sample at week 12 = 35 (54%) participants in experimental
group and 20 (57%) in control group retained in study

Setting: community outpatient

Inclusion criteria: males and females with lifetime histories of problematic impulsive aggressive behav-
iour; meet DSM-IV criteria for personality disorder and have defined histories of impulsive aggressive
behaviour

Exclusion criteria: lifetime history of mania or hypomania, schizophrenia, or delusional disorder; cur-
rent major depression; currently dependent on alcohol or other drugs of abuse

Ethnicity: ‘race’ reported for whole sample (see note 2); White (n = 85), African American (n = 12), Other
(n=3)

Baseline characteristics: (whole sample) (see notes 2 and 4) GAF function score mean =56.2 (SD =6.7);
LHA aggression score mean = 18.0 (SD = 5.2); OAS-M aggression score (raw score) mean = 47.5 (SD =
76.1); OAS-M irritability score (raw score) mean = 6.1 (SD = 1.3); HAM-D-21 score (raw score) mean =

4.9 (SD =3.5); current history of mood disorder n =27 (27%); current history of anxiety disorder n =17
(17%); lifetime history of mood disorder n = 58 (58%); lifetime history of anxiety disorder n =25 (25%);
lifetime history of alcoholism n =35 (35%); lifetime history of drug dependence n =27 (27%). Axis Il di-
agnoses: borderline n =20 (20%); narcissistic n = 15 (15%); AsPD n = 12 (12%); histrionic n = 4 (4%); ob-
sessive-compulsive n =26 (26%); avoidant n =5 (5%); dependent n = 0 (0%); paranoid n = 24 (24%);
schizoid n =2 (2%); schizotypal n =1 (1%)

Interventions

Two conditions:

« fluoxetine (n = 8 AsPD randomised); weeks 1-4 once daily oral administration of fluoxetine 20 mg;
weeks 5-8 dose raised to 40 mg if no response to lower dose regime; weeks 9-12 dose raised to 60 mg
if no response

+ placebo (n =4 AsPD randomised); weeks 1-4, 1 placebo capsule; weeks 5-8, 2 capsules; weeks 9-12,
3 capsules

Both groups had 2-week placebo lead in period before the 12-week intervention/control condition
commenced.

Duration of intervention: 12 weeks

Duration of trial: 14 weeks: 2 week placebo lead in phase + 12 week treatment phase

Length of follow-up: none. Trial ran between July 1990 and July 1999

Dose adjustment: Trial investigators report “For the first 4 weeks of the double-blind treatment phase,
the fluoxetine dose was set at 20 mg p.o. g.d. At the end of week 4 (or later), fluoxetine (or placebo)
could be raised to 40 mg (2 placebo capsules) if the patient’s average OAS-M aggression score for the
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Coccaro 2009 (Continued)

previous 2 weeks had not decreased to < 25% of the patient’s average OAS-M aggression score during
the placebo lead-in phase. Fluoxetine could be increased to a maximum of 60 mg g.d. (3 placebo cap-
sules) again after week 8 if the average OAS-M aggression score for the previous 2 weeks still had not
dropped to < 25% of the average OAS-M aggression score at randomization.” (p 656, col.1)

Outcomes Primary outcomes
All measured at two-week intervals (1-2, 3-4, 5-6, 7-8, 9-10 and 11-12 weeks)
Aggression: Overt Aggression Scale - Modiied (OAS-M) aggression scores; OAS-M irritability scores

Global state/functioning: global response to treatment measured by Clinical Global Impressions-Im-
provement scale (CGI-I)

Adverse events: any adverse event; specific adverse events (e.g. sexual dysfunction, sleep disturbance,
nausea/vomiting, jitteriness/restlessness, appetite disturbance, diarrhoea, rash, dry mouth, indiges-
tion, fatigue, headache)

Secondary outcomes

Leaving the study early: retention in study

Other outcomes:
Differences between responders and non-responders treated with fluoxetine
Timing of outcome assessments

Blood assay at week 4, 8 and 12; OAS-M and CGI-I weekly

Notes 1. 12 participants have a diagnosis of AsPD (8 in experimental group, 4 in placebo group); data for the
AsPD subgroup has been requested is awaited from trial author (EC) following email correspondence
with LM on 15 September 2017

2. Data provided for whole (combined) sample (n = 100); 40 participants from study (a) (reported in Coc-
caro 1997) and 60 participants from study (b)

3. Intention to treat analysis with last score carried forward

4. Mean baseline levels for HAM-D-21 raw scores were statistically significantly different between the
fluoxetine and placebo groups (fluoxetine (n = 65) mean = 4.4 (SD = 3.4); placebo (n = 35) mean =5.7
(SD =3.5); P=0.04); a similar but nonsignificant, (P = 0.06) observation of higher baseline scores in the
placebo group was seen for HAM-A-14 score.

Study funding: National Institute of Mental Health and Eli Lilly Research Laboratories

Declaration of interests: The study authors report that "Eli Lilly also provided the study drug and place-
bo. Fluoxetine plasma level assessments were performed under the supervision of Thomas B. Coop-
er, M.A., Analytic Psychopharmacology Laboratory, Nathan S. Kline Institute for Psychiatric Research,
Orangeburg, N.Y. Mr. Cooper reports no financial affiliations or other relationships relevant to the sub-
ject of this article. Dr. Coccaro has been a consultant to Azevan. Dr. Kavoussi is an employee of Glax-
oSmithKline. Dr. Lee reports no additional financial or other relationship relevant to the subject of this
article." (quote, p 653)

Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Unclear risk Comment: Not reported in 2009 paper

tion (selection bias)

Allocation concealment Unclear risk Comment: Not reported in 2009 paper
(selection bias)
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Blinding (performance Unclear risk Comment: Fluoxetine-treated subjects were assigned fewer study capsules
bias and detection bias) than placebo-treated subjects at each of the 2 dosage-decision points; review
of participants authors are unclear if this may impact on blinding of participants.

Blinding (performance Low risk Comment: All assessments were made blind to study assignment. OAS-M

bias and detection bias) scores were determined by a trained behavioral assessor; all other assess-

of personnel ments were performed by the research psychiatrist (R.J.K.).

Blinding (performance Low risk Comment: All assessments were made blind to study assignment. OAS-M

bias and detection bias) scores were determined by a trained behavioral assessor; all other assess-

of outcome assessors ments were performed by the research psychiatrist (R.J.K.).

Incomplete outcome data Low risk Comment: Endpoint (i.e., last observation carried forward) for all subjects and

(attrition bias) completer analyses were also performed. Intention to treat analysis.

All outcomes

Selective reporting (re- Unclear risk Comment: No protocol available. Study is an amalgamation of two sets of

porting bias) subjects studied by the study team at the same study site and study authors
report that changes were made to entry criteria, based on interim analysis. All
outcome measures stated in the methods are reported.

Other bias High risk Comment: Vested interest: the project was supported in part by National Insti-
tute of Mental Health grants RO1IMH47495 and KO2MH00951 (Dr. Coccaro) and
by a grant from the Eli Lilly Research Laboratories. Eli Lilly also provided the
study drug and placebo.
Fluoxetine plasma level assessments were performed under the supervision of
Thomas B. Cooper, M.A., Analytic Psychopharmacology Laboratory, Nathan S.
Kline Institute for Psychiatric Research, Orangeburg, N.Y. Mr. Cooper reports no
financial affiliations or other relationships relevant to the subject of this arti-
cle. Dr. Coccaro has been a consultant to Azevan. Dr. Kavoussi is an employee
of GlaxoSmithKline.

Gowin 2012
Study characteristics
Methods Design: placebo-controlled parallel trial

Participants

Participants: community living adults on probation or parole, in Houston area, USA

Sex: (see note 1) whole sample (n =12) = 10 male (83.3%), 2 female (16.7%); intervention (n = 6) =5 male
(83.3%), 1 female (16.7%); control (n = 6) =5 male (83.3%), 1 female (16.7%)

Age: (see note 1) intervention mean = 25.17 years (SD = 3.82), control mean = 32.00 years (SD = 5.02)
Unit of allocation: individual

Number randomised: 15 (see note 1); intervention = 6, control = 6. Three participants removed for posi-
tive urinalysis tests for prohibited substances (group membership not provided)

Number completing: 12 (see note 1); intervention =6 (100%), control = 100%)

Setting: community clinic

Inclusion criteria: free of illicit and prescription drugs during study period; participants on parole or
probation; authors state that these participants were sought “because of high incidence of antisocial
and aggressive behaviour associated with this population” (quote, p 983, column 2)
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Exclusion criteria: medical conditions (e.g. HIV, seizures, cardiovascular disease); pregnancy; any cur-
rent or past psychiatric illness and axis | disorders (except past substance abuse/dependence)

Ethnicity: (whole sample; see note 1) intervention = African-American (n =6, 100%), control = African-
American (n =5, 83.33%) and Hispanic (n =1, 16.67%)

Baseline characteristics: Intervention group: high school education (n =6, 100%); conduct disorder
present (n =3, 50%); ASPD present (n = 3, 50%); smoker (yes) (n =4, 66.67%); number of cigarettes/day
(mean =4.33, SD =4.59); on parole (n = 3, 50%); on probation (n =2, 33.33%); Shipley Wechsler Adult
Intelligence Scale (WAIS) (mean 105.33, SD = 12.66), Shipley WAIS-R (mean 94.67, SD = 14.38). Control
group; high school education (n =5, 83.33%); conduct disorder present (n = 4, 66.67%); ASPD present
(n=3,50%); smoker (yes) (n =5, 83.33%); number of cigarettes/day (mean = 4.67, SD = 3.44); on parole
(n=1, 16.67%); on probation (n =2, 33.33%); Shipley WAIS (mean 105.83, SD = 5.11); Shipley WAIS-R
(mean 96.50, SD =6.25)

Interventions

Two conditions:

« tiagabine (n = 3 AsPD randomised); ascending dose escalation; week 1, non-drug (baseline); week 2,
placebo; week 3, 4 mg tiagabine; week 4, 8 mg tiagabine; week 5, 12 mg tiagabine; week 6, placebo
(see note 2)

+ placebo - corn starch capsule (n =3 AsPD randomised); week 1, non-drug (baseline); week 2 to week
6, placebo corn starch capsule (see note 2)

Duration of intervention: 6 weeks

Duration of trial: 6 weeks

Length of follow-up: none

Dose adjustment: increasing dose of tiagabine; 4 mg tiagabine (week 3); 8 mg tiagabine (week 4); 12 mg
tiagabine (week 5)

Outcomes

Primary outcomes

Aggression: Point Subtraction Aggression Paradigm (PSAP); Buss-Perry Aggression Questionnaire
(BPAQ); Lifetime History of Aggression Questionnaire (LHA); Retrospective Overt Aggression Scale
(ROAS)

Adverse events: medication side effects
Secondary outcomes

Leaving the study early; 3 randomised participants removed for positive urinalysis tests for prohibited
substances (details of group membership not provided)

Impulsivity; Eysenck Impulsivity Venturesomeness Questionnaire (EIVQ; Barratt Impulsiveness Scale
(BIS-I1)

Anger:State-Trait Anger Expression Inventory (STAXI)

Other outcomes

Cognitive assessment; Shipley Institute of Living Scale (SILS)
Timing of outcome assessments

PSAP and cognitive assessment 2-3 days per week; questionnaires at week 5

Notes

1. 6/12 (50%) of total participants randomised satisfied for DSM-IV TR criteria for AsPD (3 in intervention
group, 3 in control group); 2/12 (16.7%) met DSM-IV TR criteria for childhood conduct disorder; no
data for AsPD sub-sample

2. All medications taken orally (via capsule) twice a day at 09:00 and 18:00

Study funding: National Institute on Drug Abuse (USA)
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Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  High risk Comment: No information given on method of randomization, however 12

tion (selection bias) subjects randomised exactly to 6 control vs. 6 experimental, with each group
having x1 female and 3 ASPD participants. This suggests that a truly random
process was not used meaning that bias may have been introduced.

Allocation concealment High risk Comment: No information given on method of randomization, however 12

(selection bias) subjects randomised exactly to 6 control vs. 6 experimental, with each group
having x1 female and 3 ASPD participants. This suggests that a truly random
process was not used meaning that bias may have been introduced.

Blinding (performance Low risk Comment: Placebo and tiagabine capsules were manufactured to look the

bias and detection bias) same. There was however no assessment of whether participants were aware

of participants of which group they were in at the end of the study.

Blinding (performance Low risk Comment: Research assistants conducting drug administration and adminis-

bias and detection bias) tering medication event monitoring system (MEMS) bottles were blind to allo-

of personnel cation.

Blinding (performance Unclear risk Comment: Use of computerized task may have reduced opportunity for bias

bias and detection bias) from assessors however no information provided for potential impact on

of outcome assessors questionnaire-based outcomes, or data analysis.

Incomplete outcome data  High risk Comment: Did not use intention to treat (ITT). Appears that 3 subjects left

(attrition bias) study early due to current substance use but no further information or group

All outcomes membership information given.

Selective reporting (re- Unclear risk Comment: No protocol published prior to trial.

porting bias)

Other bias High risk Comment: Funded by National Institutes of Health grants, but apparent close-

ness of the authors of this paper and the developer of the PSAP who is ac-
knowledged in the paper for “consultation, mentoring, and expertise of Don R
Cherek, PhD without whom these experiments would not be possible” (p.989,
col.1)

Konstenius 2014

Study characteristics

Methods

Design: placebo-controlled parallel trial

Participants

Participants: Swedish prisoners about to be released to the community with co-diagnoses of attention
deficit hyperactivity disorder (ADHD) and amphetamine dependence

Sex: whole sample = 100% male (see note 1)

Age: (see note 1) intervention mean =41 years (SD = 7.5), control mean = 42 years (SD = 11.7)

Unit of Allocation: block randomization (block size = 2); intervention to control ratio of 1:1

Number randomised: whole sample = 54 (see note 1); intervention = 27, control = 27
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Number completing: whole sample = 10 (see note 1); intervention = 8, control =2

Setting: medium security prison and outpatient/community clinic in Sweden

Inclusion criteria: male; aged 18-65 years; meet DSM-IV criteria for attention deficit hyperactivity dis-
order (ADHD); meet DSM-IV criteria for amphetamine dependence prior to current incarceration; used
amphetamine a minimum of 12 occasions during last 12 weeks prior to incarceration; consenting to
participate

Exclusion criteria: meet DSM-IV diagnosis of substance dependence (except nicotine) currently or in 12
months prior to current incarceration; major psychiatric disorder (schizophrenia, severe depression);
current use of antipsychotic medication; current use of benzodiazepine; traces of following substances
in urine: amphetamine, benzodiazepine, cannabis, cocaine, dextropropoxyphene [opioid], opiates; se-
rious somatic disease (e.g. hyperthyroidism, moderate/severe hypertension); known hypersensitivity
to methylphenidate

Ethnicity: not stated

Baseline characteristics:

Intervention group

Demographic data: married /cohabitant (n =8, 31%); homeless (n =11, 41%); born in Sweden (n =24,
93%); diagnosed with hepatitis (n = 20, 77%); years of education (mean = 9.6 years, SD = 2.2); estimated
IQ (mean =90,SD=9.9)

Substance use measures: age of onset in substance use (mean = 13.0 years, SD = 1.8); age of onset am-
phetamine use (mean = 18.2 years, SD = 4.5); number of participants using amphetamine by injection
(n=24,89%); age of onset of use by injection (mean =20.5 years, SD = 6.2); life-time years of ampheta-
mine use (mean = 20.6 years, SD = 10.2)

Additional DSM-IV diagnosis: number of participants with any Axis | diagnosis (n =21, 96%); number of
axis | diagnoses (mean = 1.4, SD = 0.7); number of participants with any axis Il diagnosis (n = 19, 70%);
number of axis Il diagnoses (mean = 1.4, SD = 1.8); number of participants with antisocial personality
disorder (n =17, 63%); participant attempted suicide in life-time (n = 4, 15%); psychiatric symptoms
measured by 0Q45 score (mean =111.5,SD =3.7)

ADHD measures: inattentive subtype (n = 4, 15%); hyperactive subtype (n = 3, 11%); combined subtype
(n =20, 74%)

Criminality measures: age at first prison sentence (mean = 28.7 years, SD = 8.7); number of prison sen-
tences (mean =10.5, SD = 7.3); total length of prison sentences (mean = 67.7 months, SD = 79.4); length
of current prison sentence (mean =5.30 years, SD = 3.76)

Control group

Demographic data: married /cohabitant (n =8, 31%); homeless (n =10, 37%); born in Sweden (n =23,
93%): diagnosed with hepatitis (n = 20, 77%); years of education (mean = 9.6 years, SD = 1.9); estimated
IQ (mean =94,SD=12.0)

Substance use measures: age of onset in substance use (mean = 12.2 years, SD = 2.2); age of onset am-
phetamine use (mean 19.3 years, SD = 7.2); number of participants using amphetamine by injection (n
=25, 93%); age of onset use by injection (mean 20.8 years, SD = 5.4); life-time years of amphetamine
use (mean 18.3 years, SD = 12.7). Additional DSM-IV diagnosis: number of participants with any axis |
diagnosis (n = 16, 76%); number of axis | diagnoses (mean = 1.5, SD = 0.8); number of participants with
any axis Il diagnosis (n = 15, 56%); number of axis Il diagnoses (mean = 1.6, SD = 2.2); number of partici-
pants with antisocial personality disorder (n = 11, 41%); participant attempted suicide in life-time (n =
9, 35%); psychiatric symptoms measured by 0Q45 score (mean = 114.8, SD = 3.6)

ADHD measures: inattentive subtype (n = 3, 11%); hyperactive subtype (n =5, 19%); combined subtype
(n=19, 70%)
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Criminality measures: age at first prison sentence (mean = 27.4 years, SD = 9.6); number of prison sen-
tences (mean =12.3, SD = 8.8), total length of prison sentences (mean = 62.0 months, SD = 55.5); length
of current prison sentence (mean = 6.89 years, SD = 6.07)

Interventions

Two conditions:

« methylphenidate (n=17 randomised); ascending dose escalation of methylphenidate;initial dose was
18 mg methylphenidate titrated upwards over a period of 19 days to a maximum dose of 180 mg/day;
medication taken orally via osmotic release oral system (OROS)

 placebo (n =11 randomised); identical placebo matching intervention administration

Duration of intervention: 24 weeks

Duration of trial: 24 weeks

Length of follow-up: participants were not followed up beyond the study period

Dose adjustment: initial dose 18 mg methylphenidate, titrated up to a maximum dose of 180 mg/day
(36 mg increase every 3 days)

Outcomes Primary outcomes
Global state/functioning; Clinical Global Impression (CGl) scale
Adverse events; headache; abdominal discomfort; sleep problems; loss of appetite; depressed mood;
increased blood pressure; sweating; fatigue; anxiety; dry mouth; craving; chest pain; muscular pain;
restlessness; procrastination; dizziness; skin problems; hears voices; palpitations; tics; agitation; lower
self-esteem; suicidal ideation
Secondary outcomes
Leaving the study early; proportion of participants discontinuing treatment
Substance misuse; urinalysis and scores on Addiction Severity Index (ASI)
Mental state; psychiatric symptoms measured by Outcomes Questionnaire 45 (0Q-45); Conners’ adult
ADHD self-rating scale (CAARS:SV); Craving for Amphetamine Scale (CAS)
Other outcomes
None reported
Timing of outcome assessments
ADHD symptoms weekly for first 6 weeks, then every 4 weeks. CGI at baseline than weeks 12 and 24.
Weekly assessment for drug urinalysis, CAS, adverse events, blood pressure, pulse and weight. Blood
and liver function at weeks 4, 8, 12, 16 and 22.

Notes 1. 17/27 (63%) participants in the intervention group and 11/27 (41%) participants in the control group
had a diagnosis of AsPD; no data for the AsPD sub-sample. Awaiting response from study author (MK)
to email sent 1 February 2017 (Konstenius 2014) requesting data for AsPD sub-sample

Study funding: Swedish National Board of Health and Welfare, Swedish Research Council and Stock-
holm County Council
Declaration of interests: none reported
Risk of bias
Bias Authors' judgement  Support for judgement
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Random sequence genera-  Low risk Comment: The trial authors report “randomization list generated by an inde-
tion (selection bias) pendent pharmacist using the computer-based program DESIGN”...“randomized
into two parallel groups...with block size of 2”

Allocation concealment Low risk Comment: The trial authors report "Block randomization was used because of
(selection bias) the length of the trial and the nature of the medication effect, and was unknown
to the principle investigator and the study staff". (p.441, col.2)

Blinding (performance Unclear risk Comment: The trial authors describes study as a "double-blind” trial but no
bias and detection bias) further information given on how this was done.
of participants

Blinding (performance Unclear risk Comment: The trial authors report "Block randomization was used because of
bias and detection bias) the length of the trial and the nature of the medication effect, and was unknown
of personnel to the principle investigator and the study staff". (p.441, col.2)

Blinding (performance Unclear risk Comment: The trial authors describes study as a "double-blind” trial but no
bias and detection bias) further information given on how this was done.

of outcome assessors

Incomplete outcome data  High risk Comment: Used ITT for primary analysis but for repeated measures also used
(attrition bias) last observation carried forward (LOCF)

All outcomes

Selective reporting (re- High risk Comment: The following secondary outcomes are listed in the trial registry
porting bias) protocol but are not reported in the paper:

1. Relapse to crime (readmission to prison or other legal action for criminal of-
fence, self-reported criminality)

2. Reduction in psychiatric symptoms, assessed using Outcome Questionnaire
45 (other than reporting “no significant changes in other psychiatric symptoms”

3. Plasma concentration of methylphenidate

4. Reduction of problems in attention assessed by Connors' Continuous Per-
formance Test (CPT)

5. Self-reported drug use, assessed using the Addiction Severity Index (ASI)
and time-line follow-back

6. Interpersonal Problems (Inventory of Interpersonal problems (IIP))

Other bias Low risk Comment: Authors declared no conflicts of interests, authors give their affilia-
tion as universities, with no evidence of pharmaceutical company funding.

Protocol states source of funding: "Addiction Centre Stockholm (Beroende-
centrum Stockholm) (Sweden), National Psychiatric Services Coordination
Taskgroup (Nationell Psykiatri Samordning) (Sweden)”

ADHD = attention deficit hyperactivity disorder; ADS = Alcohol Dependence Scale; ASI = Addiction Severity Index; AsPD = antisocial
personality disorder; ASS = Alcohol Severity Scale; BAI = Beck Anxiety Inventory; BDHI = Buss-Durkee Hostility Inventory; BDI = Beck
Depression Inventory; BIS-1I = Barratt Impulsiveness Scale; BPAQ = Buss-Perry Aggression Questionnaire; CAARS:SV = Conners’ adult ADHD
self-rating scale; CAS = Craving for Amphetamine Scale; CGI = Clinical Global Impression; CGI-I = Clinical Global Impression-Improvement
scale; CPT = Connors' Continuous Performance Test; DSM-III = Diagnostic and Statistical Manual of Mental Disorders, Third Edition; DSM-
IlI-R = Diagnostic and Statistical Manual of Mental Disorders, Third Edition-Revised; DSM-IV = Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition; DSM-IV TR = Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition 4-Text Revision; EIVQ = Eysenck
Impulsivity Venturesomeness Questionnaire; EMIT = enzyme-multiplied immunoassay; ERP = event-related potentials; GAF = Global
Assessment of Functioning; GAS = Global Assessment Scale; HAM-D = Hamilton Depression Rating scale; HCl = hydrochloride; HIV=human
immunodeficiency virus: IED = intermittent explosive disorder; IIP = Inventory of Interpersonal problems; 1Q = intelligence quotient; ITT
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= intention to treat; LHA = Lifetime History of Aggression Questionnaire; LOCF = last observation carried forward; MANOVA = multivariate
analysis of variance; MAOI = monoamine oxidase inhibitor; MEMS = medication event monitoring system; OAS = Overt Aggression Scale;
OAS-M = Overt Aggression Scale-Modified; OCDS = Obsessive Compulsive Drinking Scale; 0Q-45 = Outcomes Questionnaire-45; OROS =
osmotic release oral system; p.o. = per os (by mouth); POMS = Profile Of Mood States; PSAP = Point Subtraction Aggression Paradigm; PTSD
= post-traumatic stress disorder; g.d. = quaque die (every day); ROAS = Retrospective Overt Aggression Scale; SADQ = Severity of Alcohol
Dependence Questionnaire; SCID-II = Structured Clinical Interview for DSM-IV; SCL-90 = Symptom Check List-90; SD = standard deviation;
SILS = Shipley Institute of Living Scale; SSRI = selective serotonin reuptake inhibitor; STAXI = State-Trait Anger Expression Inventory; TLFB
=Timeline Follow-Back Interview; USA = United States of America.

Characteristics of excluded studies [ordered by year]

Study Reason for exclusion

Alcorn 2015 'Counterbalanced dose' trial of self-administered intranasal oxytocin on aggressive responding
in men with AsPD. Excluded because participants were not randomised and there was no control
group

Allen 1976 Cross-over trial in which 41 "sociopathic" prisoners received a random sequence of four active sub-

stances (amphetamine, caffeine, imipramine and chlorpromazine) and one inactive placebo. Ex-
cluded because participants were not assessed for possible diagnosis of AsPD

Alpert 1990 RCT of nadolol versus placebo for violent psychiatric patients. Excluded because nadolol is not a
drug with known psychotropic properties, because none of the participants had a diagnosis of As-
PD, and because most had a major functional mental illness (i.e. schizophrenic disorder, schizoaf-
fective disorder or bipolar disorder)

Mattes 1990 RCT comparing carbamazepine versus propranolol for temper outbursts. A subgroup of partici-
pants (n = 8) had AsPD. Excluded because of lack of a placebo control condition

Shea 1990 RCT in which 250 participants with a primary diagnosis of major depressive disorder were ran-
domised to four conditions, of which one was imipramine plus clinical management and one was
placebo plus clinical management. AsPD was an exclusion criterion

Noyes 1991 RCT comparing alprazolam, diazepam and placebo in patients with panic disorder. Investigators
examined the effect of co-morbid personality disorder traits on treatment outcome, but report on-
ly mean Personality Disorder Questionnaire (PDQ) trait scores. Excluded because no indication that
any participants with a diagnosis of AsPD were randomised

Black 1994 RCT comparing fluvoxamine, cognitive therapy and placebo for participants with panic disorder.
Excluded because no specific personality disorder diagnoses were reported and there was no indi-
cation that any subgroup had AsPD

Patience 1995 RCT in which 113 participants meeting DSM-III criteria for major depression were randomly as-
signed to 1 of 4 conditions of which 1 was amitriptyline and 1 was routine primary care. Exclud-
ed because only 8 participants were diagnosed with AsPD, which is too few to allow calculation of
mean and SD when randomised to 4 treatment conditions

Coccaro 1997 RCT comparing fluoxetine with placebo in adult outpatients with personality disorder and a history
of impulsive aggression and irritability. Excluded because only 4 participants with AsPD were diag-
nosed, which is too few to allow calculation of mean and SD when randomised to 2 treatment con-
ditions

Ekselius 1998 RCT of sertraline versus citalopram in depressed patients in primary care. Excluded because no as-
sessment of AsPD was made, and because there was no placebo control condition

Battaglia 1999 RCT of depot fluphenazine ('low dose' versus 'ultra low dose') for multiple suicide attempters in
the emergency department. Cluster B personality disorder was represented in the sample, but un-
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Study

Reason for exclusion

clear whether any participants had an AsPD diagnosis. Excluded because of lack of a placebo con-
trol group

Aberg-Wisted 2000

RCT of sertraline versus paroxetine for outpatients with major depression. Investigators examined
effects of comorbid axis Il disorder by personality disorder cluster. No indication that any subgroup
of participants had AsPD. Excluded because of lack of a placebo control group

Agosti 2002 RCT of fluoxetine versus imipramine versus placebo in outpatient with major depression. Excluded
because no participants were reported with a diagnosis of AsPD

Joyce 2003 RCT comparing fluoxetine with nortriptyline in patients with major depression. Differential drug re-
sponse was compared in three groups; with BPD, with other personality disorder and with no per-
sonality disorder. 6 participants had AsPD. Excluded because of lack of a placebo control group

Kool 2003 RCT comparing psychodynamic supportive therapy plus pharmacotherapy with pharmacothera-
py alone for depressive disorder in adult patients (article in Dutch). Excluded because there was no
placebo control condition and only 3 participants had an AsPD diagnosis

Mattes 2005 RCT comparing oxcarbazepine with placebo in outpatients with impulsive aggression. Excluded be-
cause no diagnosis of personality disorder was made

Nickel 2005 RCT comparing topiramate with placebo in male outpatients with aggression. Excluded because no

diagnosis of personality disorder was made

Fournier 2008

RCT comparing paroxetine, placebo and cognitive therapy in outpatients with depressive disorder.
Excluded because presence of AsPD was an exclusion criterion for the trial

Mattes 2008

RCT comparing levetiracetam with placebo in outpatients with impulsive aggression. Excluded be-
cause no diagnosis of personality disorder was made

Lane 2009

Within-participants controlled trial of topiramate for individuals with histories of substance abuse
and antisocial behavior. 5 participants had an AsPD diagnosis. Excluded because participants were
not randomised and there was no standard placebo control condition.

Jariani 2010

Randomised superiority trial of olanzapine and sertraline on personality disorder in patients with
methadone maintenance therapy. All participants had a diagnosis of borderline personality disor-
der. Excluded as there was no AsPD reported and there was no placebo control condition

Dunlop 2011

The paper reports a secondary analysis of superiority trial of sertraline combined with tri-iodothy-
ronine (T3) or placebo on psychopathic traits in patients with major depressive disorder (Garlow
2007). Excluded because AsPD diagnosis was not assessed and because of a lack of a placebo con-
trol group

George 2011

Randomised placebo-controlled trial of fluoxetine treatment for alcoholic perpetrators of domestic
violence. Excluded because no assessment of AsPD was made

Todorovic 2012

Superiority trial of sertraline plus carbamazepine, valproate or lamotrigine for patients diagnosed
with personality disorder and comorbid major depression. Excluded as the study was not ran-
domised and there was no placebo control group

Kampman 2013

Randomised placebo-controlled trial of topiramate for the treatment of comorbid cocaine and al-
cohol dependence in men and women receiving individual CBT relapse prevention therapy. Exclud-
ed because no participants were reported with a diagnosis of AsPD

Surekha 2013 Clinical trial of lithium in reducing aggression and impulsivity in patients with a diagnosis of AsPD.
Excluded because participants were not randomised and there was no placebo control group
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Study Reason for exclusion

Johnson 2013 Double-blind RCT comparing topiramate + cognitive behavioural therapy (CBT) with placebo + CBT
in cocaine-dependent adults. Excluded because no diagnosis of personality disorder was made

Timmermann 2017 Randomised, placebo-controlled, cross-over trial of the neuropeptide oxytocin for individuals with
AsPD (n =22) and healthy controls (n =29). Excluded as this is a pre-clinical neuropsychiatric study
looking at improvement in facial emotion recognition and also does not address any of the primary
or secondary outcomes in this review.

Patrizi 2019 Retrospective, cohort study of inhaled loxapine (antipsychotic medication) for inpatients with per-
sonality disorder who present with psychiatric agitation. Excluded as the study is not an RCT

AsPD = antisocial personality disorder; BPD = borderline personality disorder; CBT = cognitive behavioural therapy; DSM-III = Diagnostic
and Statistical manual of Mental disorders, Third Edition; RCT = randomised controlled trial; SD = standard deviation.

Characteristics of studies awaiting classification [ordered by year]

Verkes 1998
Methods Design: placebo-controlled parallel trial
Participants Participants: outpatients with repeated suicidal attempts but without major depression

Sex: 37 male (17 paroxetine group, 20 placebo group); 54 female (29 paroxetine group, 25 placebo
group) (data not extractable for any AsPD subgroup; see note 1)
Age: mean for paroxetine group = 34.1 (SD = 11.6), mean for control group = 37.1 (SD = 13.0) years
(data not extractable for any AsPD subgroup; see note 1)
Unit of allocation: individual participant
Number randomised: 91 (paroxetine = 46, placebo = 44; see note 1)
Number completing: at 8 weeks: paroxetine = 28, placebo = 30; at 52 weeks: paroxetine = 11, place-
bo =8 (see note 1)
Setting: outpatient; 2 sites; Netherlands (Rotterdam, Leiden)
Inclusion criteria: at least one previous suicide attempt; aged 18 years or older
Exclusion criteria: major affective disorder; psychotic disorder; currently taking antidepressant or
antipsychotic medication; organic mental disorder; dependency on alcohol or substances; using
prohibited medication; serious physical disease; unable to co-operate
Ethnicity: not reported
Baseline characteristics:
Intervention (paroxetine) group
History of previous suicide attempts: major repeaters (2 5 previous attempts) n = 16 (35%), minor
repeater (1-4 attempts) n = 30 (65%); history of deliberate self-harm: n = 8 (17%); history of alcohol
abuse: n =19 (41%); mean number of DSM-III-R cluster A criteria met =10.0 (SD =4.2), mean num-
ber of DSM-III-R cluster B criteria met = 14.9 (SD = 4.4), mean number of DSM-III-R cluster C criteria
met =14.3 (SD =6.1); mean baseline score on BDI=28.5 (SD = 11.9); mean baseline score on BHS =
13.4 (SD =4.1); mean baseline score on STAXI =22.0 (SD =9.5).
Control (placebo) group
History of previous suicide attempts, major repeaters (2 5 previous attempts) n =12 (27%), minor
repeater (1-4 attempts) n = 33 (73%); history of deliberate self-harm: n =7 (16%); history of alcohol
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Verkes 1998 (Continued)

abuse: n =21 (47%); mean number of DSM-III-R cluster A criteria met=10.5 (SD = 4.7), mean num-
ber of DSM-III-R cluster B criteria met = 14.5 (SD = 5.4), mean number of DSM-III-R cluster C criteria
met =12.8 (SD =5.2); mean baseline score on BDI =28.1 (SD = 11.9); mean baseline score on BHS =
13.7 (SD =4.1); mean baseline score on STAXI =20.8 (SD =10.2).

Interventions

Two conditions:

« paroxetine (oral, 40 mg, once daily) (number randomised unclear)
« placebo (oral, once daily) (number randomised unclear)

In addition to medication, supportive psychotherapy offered weekly to fortnightly to all partici-
pants.

Duration of intervention: up to 52 weeks

Duration of trial: up to 52 weeks

Length of follow-up: participants were not followed up beyond the end of the intervention period

Dose adjustment: initial placebo washout period of 2 weeks; then 20 mg/day paroxetine for one
week followed by a fixed dose of 40 mg/day for up to 52 weeks (or matching placebo)

Outcomes

Primary outcomes
None reported
Secondary outcomes

Leaving the study early:

Anger: STAXI scores
Other outcomes

Subsequent suicide attempts; depression (Beck Depression Inventory; self report); hopelessness
(Beck Hopelessness Scale, self-report)

Notes

1. The study may have recruited a subgroup with AsPD as 74 participants had DSM-III-R Cluster B
personality disorder, although this is unclear. No data extractable on any AsPD subgroup. Await-
ing clarification from investigators (Verkes 1998)

Hellerstein 2000

Methods

Design: placebo-controlled parallel trial

Participants

Participants: outpatients with early-onset dysthymia

Sex: 266 female, 144 male (data not extractable for any AsPD subgroup; see note 1)

Age: mean 42.0 (SD =9.0) years (data not extractable for any AsPD subgroup; see note 1)
Unit of allocation: individual participant.

Number randomised: 410 (sertraline = 134, imipramine = 136, control = 140; see note 1)

Number completing: completion rates: sertraline = 84%, imipramine = 67%, placebo = 76% (data
not extractable for any AsPD subgroup; see note 1)

Setting: outpatient; multi-centre (17 sites), North America
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Hellerstein 2000 (Continued)

Inclusion criteria: early-onset dysthymia (DSM-I1I-R) of at least 5 years' duration; score of 12 or high-
er on 29-item Hamilton Depression Rating Scale (SAD version) at end of 1-week single-blind place-
bo washout period

Exclusion criteria: major depression; pregnancy or lactation; history of drug or alcohol dependen-
cy/misuse within preceding 6 months; serious risk of suicide; current primary diagnosis of panic
disorder or generalised anxiety disorder; lifetime diagnosis of bipolar disorder, obsessive compul-
sive disorder, or any psychotic disorder; failure to respond in two or more prior antidepressant tri-
als; previous adequate trial of imipramine or sertraline treatment

Ethnicity: Caucasian (95%, n = 390) (data not extractable for any AsPD subgroup; see note 1)

Interventions

Three conditions:

« sertraline (oral, maximum 200 mg/day, once daily) (number randomised unclear)
« imipramine (oral, maximum 300 mg/day, once daily) (number randomised unclear)
« placebo (oral, matching capsules, once daily) (number randomised unclear)

Duration of intervention: 10 weeks

Duration of trial: 10 weeks

Length of follow-up: participants were not followed up beyond the end of the intervention period

Dose adjustment: sertraline initially 50 mg/day and titrated after weeks 4, 6 and 7 to a maximum of
200 mg/day; imipramine initially 50 mg/day and titrated weekly to a maximum of 300 mg/day; all
participants received 4 identical capsules containing either placebo, 50 mg sertraline, or 50 or 100
mg imipramine

Outcomes

Primary outcomes
Social functioning: Social Adjustment Scale scores
Secondary outcomes

Leaving the study early:

Other outcomes

Changes in personality dimensions (Tridimensional Personality Questionnaire)

Notes

1. The study may have recruited a subgroup with AsPD as 48 participants had DSM-III-R cluster B
personality disorder, although this is unclear. No data extractable on any AsPD subgroup. Await-
ing clarification from investigators (Hellerstein 2000)

Charney 2015

Methods

Design: placebo-controlled parallel trial

Participants

Participants: outpatients with alcohol abuse or dependence

Sex: 80 female, 185 male

Age: 18-65 (placebo mean age = 44.7 years; citalopram mean age = 46.0 years)
Unit of allocation: individual participant

Number randomised: 265 (citalopram = 138, placebo = 127)

Number completing:141 (citalopram =72, placebo = 69)
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Charney 2015 (Continued)

Setting: outpatient: specialist addiction unitin Canada
Inclusion criteria: DSM-IV diagnosis of alcohol abuse or dependence

Exclusion criteria: having a second substance use disorder (other than nicotine dependence); psy-
chotic or organic brain disorder; taking any psychiatric medications including SSRI; requiring inpa-
tient detoxification or psychiatric admission; pregnant or breastfeeding; history of serious adverse
reactions or intolerance to SSRIs

Ethnicity: 92% Caucasian

Interventions

Two conditions (citalopram + TAU and placebo + TAU)

« citalopram (oral, maximum 40 mg/day)
« placebo (oral, identical opaque capsules)

« TAU (standard addiction treatment, weekly, 50-minute individual and 90-minute group psy-
chotherapy, encouraged to attend Alcoholics Anonymous)

Duration of intervention: 12 weeks

Duration of trial: 12 weeks

Length of follow-up: none

Dose adjustment: citalopram started at 20 mg per day for first week; from week 2 to week 12 citalo-
pram administered at 40 mg per day; same number of capsules provided to the two groups

Outcomes Primary outcomes
None reported
Secondary outcomes
Leaving the study early: n withdrawn for medical reasons; n discontinued intervention
Substance misuse: Addiciton Severity Index (ASI); urine samples for toxicology analysis (cloned en-
zyme donor immunoassay); number of days alcohol intake; number of drinks per drinking day; Can
$ spent on alcohol; max number of days abstinent; abstinent at 12 weeks
Impulsivity: Barratt Impulsiveness Scale (BIS)
Mental State: Hamilton Rating Scale for Depression (HAM-D); Clinical Global Impression Scale (CGl);
Axis-1 disorders using SCID-I; Personality disorders using SCID-1I; Beck Depression Inventory (BDI);
Beck Anxiety Inventory (BAI); Symptom checklist (SCL-90)
Other outcomes
None reported

Notes Email correspondence with author (KG) on 17 January 2017 (see Charney 2015) who confirmed no

AsPD data available: "No, not possible to do this breakdown for now. We did the analyses by clus-
ters, since there were too few of each PD to analyse separately. Sorry about this..." (quote)

ASI = Addiction Severity Index; AsPD = antisocial personality disorder; BAl = Beck Anxiety Inventory; BDI = Beck Depression Inventory; BIS
= Barratt Impulsiveness Scale; CGI = Clinical Global Impression; DSM-III-R = Diagnostic and Statistical Manual of Mental Disorders, Third
Edition-Revised; HAM-D = Hamilton Depression Rating scale; RCT: randomised controlled trial; SCID-I = Structured Clinical Interview for
DSM-IV Axis 1 disorders; SCID-1I = Structured Clinical Interview for DSM-1V; SCL-90 = Symptom Check List-90; SD = standard deviation; SSRI
= selective serotonin reuptake inhibitor; TAU = treatment as usual.

Characteristics of ongoing studies [ordered by year]
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EudraCT2010-018740-13

Study name Short title: Oxytocin effects in autistic and antisocial male adults
Full title: Short- and long-term effects of oxytocin on empathy and social behaviour in autistic and
antisocial male adults

Methods Design: single site, cross-over, double-blind, RCT

Participants

Participants: aim to recruit 78 participants with antisocial personality disorder/autism spectrum
disorder

Sex: males only
Age: adults aged 18-30 years

Inclusion criteria: IQ of 80 or higher; all participants must have normal or corrected to normal vi-
sion

Additional inclusion criteria for participants with anti-social personality disorder:

o Previous DSM-IV diagnosis of an early onset conduct disorder

« Clinical score on astructured clinical interview for diagnosing DSM-IV axis-Il antisocial personality
disorders (SCID-I1)

« A score of 30 or more on the Psychopathy Checklist-Revised (PCL-R); to ensure the inclusion of
only highly callous, remorseless individuals in the AsPD group. The trial authors state that they
will lower the PCL-R criterion if this impacts on recruitment of participants.

Exclusion criteria: participants may not have a nasal congestion due to cold or allergies; all partic-
ipants must be free of psychotropic medication or neuroleptics and stimulant medication; partici-
pants may not have a history of alcohol or drug dependence. For the empathy experiment, all par-
ticipants are required to abstain from stimulants, XTC, soft drugs and alcohol for about 20 hours,
from caffeine for about 4 hours and from cigarette smoking and taking food for 2 hours before
testing. This will, in the first place, rely on informed consent. The use of cocaine, amphetamine,
methamphetamine, cannabis and XTC will be controlled for by saliva samples taken before starting
the experiment. Blood serum controls will be carried out on the use of methylphenidate and alco-
hol. Participants who did not abstain for the time of the experiment will be excluded from further
participation or data analysis.

Interventions

Two conditions:

« oxytocin (Syntocinon, intranasal administration, twice per day)
« placebo nasal spray (intranasal administration, twice per day)

Duration of intervention: 4 weeks

Duration of trial: not stated

Length of follow-up: none stated

Dose adjustment: none stated

Outcomes Primary outcomes

Social functioning: assessed by (1) the Social Responsiveness Scale (the SRS-A), to be completed by
an adult informant who knows the participant in naturalistic social settings; and (2) by a symptom
checklist, to be completed by the participant himself (i.e. the SCL 90 that has been used for treat-
ment studies in forensic settings before)
Secondary outcomes
None stated
Other outcomes
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EudraCT2010-018740-13 (Continued)
None stated

Starting date Favourable ethics opinion given on 25 August 2011
Contact information University Medical Center Groningen, Netherlands
Notes www.clinicaltrialsregister.eu/ctr-search/trial/2010-018740-13/NL#A

AsPD = antisocial personality disorder; IQ = intelligence Quotient; PCL-R = Psychopathy Checklist-Revised; RCT = randomised controlled
trial; SCID-II = Structured Clinical Interview for DSM-IV; SRS-A = Social Responsiveness Scale; XTC = ecstasy or 3,4-Methylenedioxy
methamphetamine.

DATA AND ANALYSES

Comparison 1. Phenytoin (antiepileptic) versus placebo

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1.1 Adverse events: nausea 1 0Odds Ratio (M-H, Fixed, 95% Cl) Totals not selected

Analysis 1.1. Comparison 1: Phenytoin (antiepileptic) versus placebo, Outcome 1: Adverse events: nausea

Phenytoin Placebo Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Barratt 1997 1 30 1 30 1.00 [0.06, 16.76]
005 02 ] 5 20
Favours phenytoin Favours placebo

Comparison 2. Desipramine (antidepressant) versus placebo

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
2.1 Leaving the study early 1 0Odds Ratio (M-H, Fixed, 95% Cl) Totals not selected
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Analysis 2.1. Comparison 2: Desipramine (antidepressant) versus placebo, Outcome 1: Leaving the study early

Desipramine Placebo Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Leal 1994 2 7 1 4 1.20[0.07 , 19.63] 1

Comparison 3. Amantadine (dopamine agonist) versus placebo

0.05 0.2
Favours desipramine

i 5 20
Favours placebo

No. of studies No. of partici-

pants

Outcome or subgroup title

Statistical method

Effect size

3.1 Leaving the study early 1

0Odds Ratio (M-H, Fixed, 95% Cl)

Totals not selected

Analysis 3.1. Comparison 3: Amantadine (dopamine agonist) versus placebo, Outcome 1: Leaving the study early

Amantadine Placebo Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Leal 1994 5 8 1 4 5.00[0.34, 72.77] R I T

0.005 0.1
Favours amantadine

1 10 200
Favours placebo

Pharmacological interventions for antisocial personality disorder (Review)
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ADDITIONAL TABLES

Table 6. Comparison 1. Phenytoin (300 mg/day) versus placebo: aggression (skewed data)

Study Outcome Experimental group Control group Statistic Com-
ments
n Mean SD n Mean SD
Overall
Barratt Frequency 60 0.33 No data 60 0.51 No data F 1,58 =9.64 (repeated measure ANOVA, Favours
1997 of aggressive Greenhouse-Geisser adjusted; P < 0.001) phenytoin
acts per week
at 6 weeks
Barratt Intensity of 60 2.61 No data 60 3.96 No data F 1,58 =8.23 (repeated measure ANOVA, Favours
1997 aggressive Greenhouse-Geisser adjusted; P < 0.01) phenytoin
acts per week
at 6 weeks
Impulsive aggression subgroup
Barratt Frequency 30 0.20 0.19 30 0.52 0.46 Subgroup effect (impulsive vs non-im- Favours
1997 of aggressive pulsive): F1 5g=9.21 (repeated measure phenytoin
acts per week ANOVA, Greenhouse-Geisser adjusted; P <
at 6 weeks 0.01)
Subgroup by drug-placebo effect: F 1 5g
=9.50 (repeated measure ANOVA, Green-
house-Geisser adjusted; P <0.01)

Barratt Intensity of 30 2.11 1.20 30 4.16 1.92 Subgroup effect (impulsive vs non-im- Favours
1997 aggressive pulsive): F 1 5g=4.78 (repeated measure phenytoin
acts per week ANOVA, Greenhouse-Geisser adjusted; P <

at 6 weeks 0.05)
Subgroup by drug-placebo effect: F 1 5g
=9.74 (repeated measure ANOVA, Green-
house-Geisser adjusted; P <0.01)
Non-impulsive aggression subgroup
Barratt Frequency 30 0.42 0.24 30 0.51 0.48 Subgroup effect (impulsive vs non-im- Favours
1997 of aggressive pulsive): F 1 5g=9.21 (repeated measure neither
acts per week condition

at 6 weeks
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Table 6. Comparison 1. Phenytoin (300 mg/day) versus placebo: aggression (skewed data) (continued)

ANOVA, Greenhouse-Geisser adjusted; P <
0.01)

Subgroup by drug-placebo effect: F; 5g

=9.50 (repeated measure ANOVA, Green-
house-Geisser adjusted; P <0.01)

Barratt Intensity of 30 3.40
1997 aggressive

acts per week

at 6 weeks

1.29

30

3.76

1.59

Subgroup effect (impulsive vs non-im-
pulsive) F 1 5g=4.78 (repeated measure
ANOVA, Greenhouse-Geisser adjusted; P <
0.05)

Subgroup by drug-placebo effect: F 1 sg
=9.74 (repeated measure ANOVA, Green-
house-Geisser adjusted; P <0.01)

Favours
neither
condition

ANOVA: Analysis of variance; SD: standard deviation.
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Table 1. DSM-5 general criteria for personality disorder

Criteria Description (taken from DSM-5, p 646-7)

A. An enduring pattern of inner experience and behavior that deviates markedly from the expecta-
tions of the individual’s culture. This pattern is manifested in two (or more) of the following areas:

1. Cognition (i.e. ways of perceiving and interpreting self, other people, and events).
2. Affectivity (i.e. the range, intensity, lability, and appropriateness of emotional response).
3. Interpersonal functioning.
4. Impulse control.
B. The enduring pattern is inflexible and pervasive across a broad range of personal and social situa-
tions.
C. The enduring pattern leads to clinically significant distress or impairment in social, occupational,

or other important areas of functioning.

D. The pattern is stable and of long duration, and its onset can be traced back at least to adolescence
or early adulthood.

E. The enduring pattern is not better explained as a manifestation or consequence of another mental
disorder.
F. The enduring pattern is not attributable to the physiological effects of a substance (e.g. a drug of

abuse, a medication) or a another medical condition (e.g. head trauma).

Table 2. DSM-5 diagnostic criteria for antisocial personality disorder - (301.7)

Criteria Description (taken from DSM-5, p 659)

A. A pervasive pattern of disregard for and violation of the rights of others, occurring since age 15
years, as indicated by three (or more) of the following:

1. Failure to conform to social norms with respect to lawful behaviors, as indicated by repeatedly
performing acts that are grounds for arrest.

2. Deceitfulness, as indicated by repeated lying, use of aliases, or conning others for personal profit
or pleasure.

3. Impulsivity or failure to plan ahead.
4. Irritability and aggressiveness, as indicated by repeated physical fights or assaults.
5. Reckless disregard for safety of self or others.

6. Consistent irresponsibility, as indicated by repeated failure to sustain consistent work behavior
or honor financial obligations.

7. Lack of remorse, as indicated by being indifferent to or rationalizing having hurt, mistreated, or
stolen from another.

B. The individual is at least 18 years.
C. There is evidence of conduct disorder with onset before age of 15 years.
D. The occurrence of antisocial behavior is not exclusively during the course of schizophrenia or bipo-
lar disorder.
Pharmacological interventions for antisocial personality disorder (Review) 80
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Table 3. ICD-10 diagnostic criteria for dissocial personality disorder - (F60.2)

Description (taken from ICD-10)

Personality disorder, usually coming to attention because of gross disparity between behaviour and the prevailing social norms, and
characterized by:

a. callous unconcern for the feelings of others;

b. gross and persistent attitude of irresponsibility and disregard for social norms, rules and obligations;
c. incapacity to maintain enduring relationships, though having no difficulty in establishing them;

d. very low tolerance to frustration and a low threshold for discharge of aggression, including violence;
e. incapacity to experience guilt or to profit from experience, particularly punishment; and

f. marked proneness to blame others, or to offer plausible rationalizations for the behaviour that has brought the patient into conflict
with society.

There may also be persistent irritability as an associated feature. Conduct disorder during childhood and adolescents, though not in-
variably present, may further support the diagnosis.

Table 4. Summary of the review inclusion and exclusion criteria

Inclusion criteria

Studies Participants Interventions Primary out- Secondary outcomes?
comes?
« Controlled « Men or women o Any drug(s) with psy- « Aggression o Quality of life
studies with . Aged 18 years or over chotropic  properties . Reconviction « Engagement

random allo- compared withplacebo | Global

« With antisocial or disso- func- « Satisfaction

ca.tlon _ cial personality disorder tioning « Leaving the study early
« With or Wlth- diagnosis + Social func- . sybstance misuse

out blinding tioning « Employment status
+ Reported in « Adverse P

any language » Housing status

events .
» Economic outcomes
« Impulsivity
« Mental State
« Anger
« Prison/service outcomes
Exclusion criteria
Studies Participants Interventions Primary out- Secondary outcomes
comes
- o Comorbid major func- « Studies comparing one - -
tional mental illness drug with another
« Organic brain disease « Studies comparing a
« Intellectual disability pharmacological and a
psychological interven-
tionb
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asStudies reporting on at least one primary or secondary outcome were considered for inclusion.
bThese studies are reported separately.

Table 5. Additional methods for future updates

Issue Method

Types of outcome measures We may reconsider the primary and secondary outcomes in future reviews, to include pre-clinical
markers such as 'facial emotional recognition' or additional features of AsPD as listed in DSM-5,
ICD-10, or future iterations of these guidelines e.g. ICD-11.

Unit of analysis issues Cluster-randomised trials

Where trials use clustered randomisation, study investigators may present their results after ap-
propriately adjusting for clustering effects (robust standard errors or hierarchical linear models).
Where it is unclear whether this was done, we will contact the study investigators for further in-
formation. If appropriate adjustments were not used, we will request individual participant data
and re-analyse using multilevel models which control for clustering. Following this, we will carry
out meta-analysis in Review Manager 5 (RevMan5; Review Manager 2014), using the generic inverse
method (Higgins 2011a). If appropriate adjustments were not used, we will follow the method de-
scribed by Donner 2001, imputing an intra-cluster correlation coefficient and adjusting for sam-
ple size. If there is insufficient information to adjust for clustering, we will enter outcome data in-
to RevMan5 using the individual as the unit of analysis, and then use sensitivity analysis used to as-
sess the potential biasing effects of inadequately adjusted clustered trials.

Cross-over trials

Should we be able to conduct a meta-analysis combining the results of cross-over trials, we will use
the inverse variance methods recommended by Elbourne (Elbourne 2002), data permitting. When
conducting a meta-analysis combining the results of cross-over trials.

Dealing with missing data Missing dichotomous data

We will report missing data and dropouts for each included study and report the number of partici-
pants who are included in the final analysis as a proportion of all participants in each study. We will
provide reasons for the missing data in the narrative summary where these are available.

Missing standard deviations

The standard deviations of the outcome measures should be reported for each group in each tri-
al. If these are not given, we will calculate these, where possible, from standard errors, confidence
intervals, t-values, F values or P values using the method described in the Cochrane Handbook for
Systematic Reviews of Interventions, section 7.7.3.3 (Higgins 2011a). If these data are not available,
we will impute standard deviations using relevant data (for example, standard deviations or cor-
relation coefficients) from other, similar studies (Follman 1992) but only if, after seeking statisti-
cal advice, to do so is deemed practical and appropriate. Given that trials in this area are often con-
ducted with small samples, any imputations (and the assumptions behind them) are likely to have
an important impact. We will therefore follow, where possible, the method suggested by Higgins
2008 for weighting studies with imputed data.

Loss to follow up

We will report separately all data from studies where more than 50% of participants in any group
were lost to follow-up, and will exclude these from any meta-analyses. The impact of including
studies with high attrition rates (25 to 50%) will be subjected to sensitivity analysis. If inclusion of
data from this group results in a substantive change in the estimate of effect of the primary out-
comes, we will not add data from these studies to trials with less attrition, but will present them
separately. We will assess the extent to which the results of the review could be altered by the miss-
ing data by conducting a sensitivity analysis based on consideration of 'best-case' and 'worst-case'
scenarios (Gamble 2005). Here, the 'best-case' scenario is that where all participants with miss-

ing outcomes in the experimental condition had good outcomes, and all those with missing out-
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Table 5. Additional methods for future updates (continued)

comes in the control condition had poor outcomes; the 'worst-case' scenario is the converse (Hig-
gins 2011a, section 16.2.2).For example, in studies with less than 50% dropout rate, we will consid-
er people leaving early to have had the negative outcome, except for adverse effects such as death.

Assessment of heterogeneity

We will assess the extent of between-trial differences and the consistency of results of any meta-
analysis in three ways: first, by visual inspection of the forest plots; second, by performing the Chi?2
test of heterogeneity (where a significance level less than 0.10 will be interpreted as evidence of
heterogeneity); and third, by examining the |2statistic (Higgins 2011a; section 9.5.2). The |2statistic
describes approximately the proportion of variation in point estimates due to heterogeneity rather
than sampling error. We will consider 12values less than 30% as indicating low heterogeneity, val-
ues in the range 31% to 69% as indicating moderate heterogeneity, and values greater than 70% as
indicating high heterogeneity. We will attempt to identify any significant determinants of hetero-
geneity categorised at moderate or high.

Assessment of reporting bi-
ases

We will draw funnel plots (effect size versus standard error) to assess publication bias, if we find
sufficient studies. Asymmetry of the plots may indicate publication bias, although they may also
represent a true relationship between trial size and effect size. If such a relationship is identified,
we will further examine the clinical diversity of the studies as a possible explanation (Egger 1997;
Jakobsen 2014; Lieb 2016). If insufficient data is available to employ statistical techniques, we will
look at descriptive methods (such as time elapsed between the study and publication) to assess
potential reporting bias.

Data synthesis

We will conduct meta-analyses to combine comparable outcome measures across studies. In car-
rying out meta-analysis, the weight to be given to each study is the inverse of the variance, so that
the more precise estimates (from larger studies with more events) are given more weight.

Where studies provide both endpoint and change data for continuous outcomes, we will perform a
meta-analysis that combines both types of data using the methods described by Da Costa 2013.

We will undertake a quantitative synthesis of the data using both fixed and random effects models.
Random-effects models will be used because studies may include somewhat different treatments
or populations. Outcome measures will be grouped by length of follow-up.

In addition, the weighted average of the results of all the available studies will be used to provide
an estimate of the effect of antiepileptic drugs for aggression and impulsiveness. Where appropri-
ate and if a sufficient number of studies are found, we will use regression techniques to investigate
the effects of differences in the study characteristics on the estimate of the treatment effects. Sta-
tistical advice will be sought before attempting meta-regression. If meta-regression is performed,
this will be executed using a random effects model.

We will consider pooling outcomes reported at different time points where this does not obscure
the clinical significance of the outcome being assessed.

To address the issue of multiplicity, future reviews should consider the following:

o adjusting P values and Cls of outcomes using the method described by (Jakobsen 2014);
« adopting a hierarchy of outcome measures to select only one outcome per domain;

« using the approaches outlined in point 5 of Table 3.2.c in the Cochrane Handbook for Systematic
Reviews of Interventions (Higgins 2019).

Subgroup analysis and inves-
tigation of heterogeneity

We will undertake a subgroup analysis to examine the effect on primary outcomes of:

« comorbid diagnosis (e.g. other personality disorder, substance misuse disorder);
« setting (inpatient; custodial; outpatient/community);

« class of drug; and

« inclusion of participants aged < 18 years

Sensitivity analysis

We will undertake sensitivity analyses to investigate the robustness of the overall findings in rela-
tion to certain study characteristics. A priori sensitivity analyses are planned, data permitting, for:

Pharmacological interventions for antisocial personality disorder (Review) 83
Copyright © 2020 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



c Coch rane Trusted evidence.
= . Informed decisions.
1 Libra ry Better health. Cochrane Database of Systematic Reviews

Table 5. Additional methods for future updates (continued)
« concealment of allocation;

« blinding of outcome assessors;
« extent of dropouts; and
« the potential biasing effects of inadequately adjusted clustered trials.
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Table 7. Comparison 1. Phenytoin (300 mg/day) versus placebo: anger-hostility (skewed data)

Study Outcome (instru- Experimental group Control group Statistic Comments
ment)
n Mean SD n Mean SD
Impulsive aggression subgroup
Barratt Anger and hostility 30 20.4 No data 30 22.3 No data Scores not reduced from base- Favours nei-
1997 (POMS anger-hostility line (ANOVA, Greenhouse-Geiss-  ther condi-
subscale at 6 weeks) er adjusted; no further details tion
given)
Non-impulsive aggression subgroup
Barratt Anger and hostility 30 11.2 No data 30 12.5 No data Scores not reduced from base- Favours nei-
1997 (POMS anger-hostility line (ANOVA, Greenhouse-Geiss-  ther condi-
subscale at 6 weeks) er adjusted; no further details tion

given)

ANOVA: Analysis of variance; POMS: Profile of Mood States; SD: standard deviation.
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Table 8. Comparison 5. Desipramine versus placebo: substance misuse

Study Outcome? Experimental Control group Statisticc

group
(n=12 complet-

(n=17 complet- ed)

ed)
Arndt 1994 ASI (drug factor scores)b 0.259 0.23 Favours neither condition (P > 0.05)
Arndt 1994 Days of opiate use 2 2 Favours neither condition (P >0.05)
Arndt 1994 Days of cocaine use 9 8 Favours neither condition (P > 0.05)
Arndt 1994 Cocaine craving scores 8 7 Favours neither condition (P > 0.05)

ANCOVA: Analysis of covariance; ASI: Addiction Severity Index

a12-week end of treatment means

bASI factor scores range from 0 to 1 with larger values indicating greater problem severity

CBetween-groups ANCOVA using baseline value as covariate; baseline values reflect the 30 days before start of treatment; analysis carried
out by trial investigators

Table 9. Comparison 5. Desipramine versus placebo: employment status

Study Outcomed Experimental Control group Statisticc

group
(n=12 complet-
(n=17 complet- ed)

ed)
Arndt 1994 ASI (employment factor)b 0.606 0.495 Favours neither condition (P =0.08)
Arndt 1994 Days worked in past 30 days 9 10 Favours neither condition (P > 0.05)
Arndt 1994 Employment income US $479 US $1049 Favours control (P <0.05)

ANCOVA: Analysis of covariance; ASI: Addiction Severity Index

a12-week end of treatment means

bASI factor scores range from 0 to 1 with larger values indicating greater problem severity

CBetween-groups ANCOVA using baseline value as covariate; baseline values reflect the 30 days before start of treatment; analysis carried
out by trial investigators

Table 10. Comparison 5. Desipramine versus placebo: illegal activity

Study Outcomed Experimental Control group Statistic¢

group
(n=12 complet-

(n=17 complet- ed)

ed)
Arndt 1994 ASI (legal factor scores)P 0.150 0.062 Favours neither condition (P >0.05)
Arndt 1994 Days of illegal activity 4 2 Favours neither condition (P > 0.05)
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Table 10. Comparison 5. Desipramine versus placebo: illegal activity (continued)

Arndt 1994 Illegal income US $251 USs $176 Favours neither condition (P > 0.05)

ANCOVA: Analysis of covariance; ASI: Addiction Severity Index

a12-week end of treatment means

bASI factor scores range from 0 to 1 with larger values indicating greater problem severity

CBetween-groups ANCOVA using baseline value as covariate; baseline values reflect the 30 days before start of treatment; analysis carried
out by trial investigators

Table 11. Comparison 6. Nortriptyline versus placebo: global functioning

Study Outcome (instrument) Experimental groupd (n=  Control group? (n =9) Statisticb

11)

Mean Mean Means Mean

scores at scores at scores at scores at

baseline endpoint baseline endpoint
Powell Global functioning (GAS-high)c 59.3 77.1 57.9 75.7 Favours neither condi-
1995 tion
Powell Global functioning (GAS-low)c 376 51.7 34.8 43.0 Favours neither condi-
1995 tion
Powell Global functioning (SCL-90 GSI 1.0 0.3 0.8 0.7 Favours neither condi-
1995 subscale)d tion

GAS: Global Assessment Scale; GSI: Global Severity Index; SCL-90: Symptom Check List-90

aStandard deviations not reported

bTrend-over-time analyses based on measurements at baseline and six months, with additional measurements at 2, 4, and 6 weeks, and
then at 2, 3, 4, and 5 months; analyses conducted by trial investigators

CHigh scores indicate better functioning

dHigh scores indicate greater severity

Table 12. Comparison 6. Nortriptyline versus placebo: severity of alcohol misuse

Study Outcomed (instru- Experimental groupP (n=  Control groupb (n=9) Statistic¢
ment) 11)
Mean Mean Mean Mean
scores at scores at scores at scores at
baseline endpoint baseline endpoint
Powell Alcohol severity 20.9 4.6 20.7 14.4 Favours neither condition
1995 (ASS)
Powell Patient rating of 4.6 1.8 4.7 3.6 Favours neither condition
1995 drinking
Powell Clinical rating of 5.9 2.4 6.7 4.6 Favours neither condition
1995 drinking
Powell Alcohol depen- 27.3 4.6 20.8 15.7 Favours nortriptyline
1995 dence (SAD-Q)
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Table 12. Comparison 6. Nortriptyline versus placebo: severity of alcohol misuse (continued)
3-way ANOVA; post-hoc test
showed greater improvement over
time (P <0.01) for nortriptyline
compared to placebo

ANOVA: Analysis of variance; ASS: Alcohol Severity Scale;SAD-Q: Severity of Alcohol Dependence Questionnaire

GHigh scores indicate greater severity

bStandard deviations not reported

CTrend-over-time analyses based on measurements at baseline and six months, with additional measurements at 2, 4, and 6 weeks, and
then at 2, 3, 4, and 5 months; analyses conducted by trial investigators

Table 13. Comparison 6. Nortriptyline versus placebo: depression and anxiety

Study Outcome? Experimental groupP (n=  Control groupb (n=9) Statistic¢
11)
(instrument)
Mean Mean Mean Mean
scores at scores at scores at scores at
baseline endpoint baseline endpoint
Powell Depression (BDI) 11.2 3.1 5.7 5.4 Favours neither condition
1995
Powell Depression (SCL-90 1.3 0.4 0.8 0.7 Favours neither condition
1995 depression sub-
scale)
Powell Anxiety (BAI) 9.4 43 43 9.1 Favours nortriptyline
1995
3-way ANOVA; post-hoc test
showed greater improvement over
time (P <0.05) for nortriptyline
compared to placebo
Powell Anxiety (SCL-90 0.8 0.2 0.7 0.6 Favours neither condition
1995 anxiety subscale)

BAI: Beck Anxiety Inventory; BDI: Beck Depression Inventory; SCL-90: Symptom Check List-90

GHigh scores indicate greater severity

bStandard deviations not reported

CTrend-over-time analyses based on measurements at baseline and six months, with additional measurements at 2, 4, and 6 weeks, and
then at 2, 3, 4, and 5 months; analyses conducted by trial investigators

Table 14. Comparison 9. Bromocriptine versus placebo: global functioning

Study Outcome (instrument) Experimental groupd (n=  Control group? (n=9) Statisticb
9)
Mean Mean Mean Mean
scores at scores at scores at scores at
baseline endpoint baseline endpoint
Pharmacological interventions for antisocial personality disorder (Review) 88
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Table 14. Comparison 9. Bromocriptine versus placebo: global functioning (continued)

Powell Global functioning (GAS-high)c 55.8 76.0 57.9 75.7 Favours neither condi-
1995 tion
Powell Global functioning (GAS-low)¢ 36.0 47.4 34.8 43.0 Favours neither condi-
1995 tion
Powell Global functioning (SCL-90 GSI 0.8 0.4 0.8 0.7 Favours neither condi-
1995 subscale)d tion

GAS: Global Assessment Scale; GSI: Global Severity Index; SCL-90: Symptom Check List-90

aStandard deviations not reported

bTrend-over-time analyses based on measurements at baseline and six months, with additional measurements at 2, 4, and 6 weeks, and
then at 2, 3, 4, and 5 months; analyses conducted by trial investigators

CHigh scores indicate better functioning
dHigh scores indicate greater severity

Table 15. Comparison 9. Bromocriptine versus placebo: severity of alcohol misuse

Study Outcomed (instrument) Experimental groupb (n=  Control groupb (n=9)

9)

Mean Mean Mean Mean Statistic¢

scores at scores at scores at scores at

baseline endpoint baseline endpoint
Powell Alcohol severity (ASS) 22.8 10.8 20.7 14.4 Favours neither condi-
1995 tion
Powell Patient rating of drinking 4.8 2.9 4.7 3.6 Favours neither condi-
1995 tion
Powell Clinical rating of drinking 6.6 3.6 6.7 4.6 Favours neither condi-
1995 tion
Powell Alcohol dependence (SADQ 28.6 17.3 20.8 15.7 Favours neither condi-
1995 scores) tion

ASS: Alcohol Severity Scale; SADQ: Severity of Alcohol Dependence Questionnaire

GHigh scores indicate greater severity
bStandard deviations not reported

CTrend-over-time analyses based on measurements at baseline and six months, with additional measurements at 2, 4, and 6 weeks, and
then at 2, 3, 4, and 5 months; analyses conducted by trial investigators

Table 16. Comparison 9. Bromocriptine versus placebo: depression and anxiety

Experimental groupb (n =

Control groupb (n=9)

Statistic¢

scores at

Study Outcomed (instru-
ment) 9)
Mean
baseline

Mean Mean
scores at scores at
endpoint baseline

Mean
scores at
endpoint

Pharmacological interventions for antisocial personality disorder (Review)
Copyright © 2020 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

89



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Table 16. Comparison 9. Bromocriptine versus placebo: depression and anxiety (continued)

Powell Depression (BDI) 12.7 3.3 5.7 5.4 Favours neither condition
1995
Powell Depression (SCL-90 0.9 0.4 0.8 0.7 Favours neither condition
1995 depression sub-

scale)
Powell Anxiety (BAI) 6.8 1.9 4.3 9.1 Favours bromocriptine
1995

3-way ANOVA; post-hoc test
showed greater improvement over
time (P < 0.05) for bromocriptine
compared to placebo

Powell Anxiety (SCL-90 0.7 0.6 0.7 0.6 Favours neither condition
1995 anxiety subscale)

BAI: Beck Anxiety Inventory; BDI: Beck Depression Inventory; SCL-90: Symptom Check List-90

@Hgh scores indicate greater severity

bStandard deviations not reported

CTrend-over-time analyses based on measurements at baseline and six months, with additional measurements at 2, 4, and 6 weeks, and
then at 2, 3, 4, and 5 months; analyses conducted by trial investigators

APPENDICES

Appendix 1. Search strategies
CENTRAL, in the Cochrane Library

Searched 2009 to 3 October 2016 (1371 records)
Searched 31 October 2017 (66 records)
Searched 3 October 2018 (359 records)
Searched 5 September 2019 (296 records)

#1[mh "Antisocial Personality Disorder"]

#2[mh A"personality disorder"]

#3(asocial* or antisocial* or anti next social* or dissocial* or dis next social* or dyssocial* or dys next social*)
#4(self next defeating or masochistic)

#5multi next impulsiv*

#6((moral* or amoral or "a-moral") near/5 (character* or personalit*))
#7[mh A"Multiple Personality Disorder"]

#8[mh Narcissism]

#9narciss*

#10(sociopath* or socio next path*)

#11(psychopath or psychopaths or psychopathic*)

#12(psycho next path or psycho next paths or psycho next pathic*)
#13[mh sadism]

#14sadis*

#15(self next defeating or masochist*)

#16[mh "Disruptive, Impulse Control, and Conduct Disorders"]
#17[mh Aggression]

#18[mh "Impulsive behavior"]

#19((aggress* or deceitful* or impulsiv* or irritab* or reckless*) near/5 (person* or disorder*))
#20"Cluster B"

#21"F60.2"

#22"301.7"

#23{or #1-#22} Publication Year from 2009 to 2016, in Trials
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#24{or #1-#22} Publication Year from 2016 to 2017, in Trials
#25{or #1-#22} Publication Year from 2017 to 2018, in Trials
#26{or #1-#22} Publication Year from 2018 to 2019, in Trials

MEDLINE Ovid

Searched 2009 to 29 September 2016 (3988 records)
Searched 31 October 2017 (635 records)

Searched 3 October 2018 (614 records)

Searched 5 September 2019 (525 records)

1 Antisocial Personality Disorder/

2 personality disorders/

3 (asocial$ or antisocial$ or anti-social$ or dissocial$ or dis-social$ or dyssocial$ or dys-social$).tw,kf.
4 (self-defeating or masochistic).tw,kf.

5 multi-impulsiv$.tw,kf.

6 ((moral$ or amoral or "a-moral") adj5 (character$ or personalit$)).tw,kf.
7 Multiple Personality Disorder/

8 Narcissism/

9 narciss$.tw,kf.

10 (sociopath$ or socio-path$).tw,kf.

11 (psychopath$2 or psycho-path$2).tw,kf.

12 sadism/

13 sadisS$.tw,kf.

14 (self-defeating or masochist$).tw,kf.

15 "Disruptive, Impulse Control, and Conduct Disorders"/
16 Aggression/

17 Impulsive behavior/

18 ((aggresss$ or deceitful$ or impulsiv$ or irritab$ or reckless$) adj5 (person$ or disordersS)).tw,kf.
19 Cluster B.tw,kf.

20 "F60.2"tw,kf.

21"301.7"tw,kf.

22 or/1-21

23 randomized controlled trial.pt.

24 controlled clinical trial.pt.

25 randomitted.ab.

26 placebo$.ab.

27 drug therapy.fs.

28 randomly.ab.

29 trial.ab.

30 groups.ab.

31 0r/23-30

32 exp animals/ not humans.sh.

3331not32

3422 and 33

35 limit 34 to yr="2009 -Current"

36 limit 34 to ed=20160901-20171019

37 limit 34 to ed=20171020-20180920

38 limit 34 to ed=20180921-20190829

MEDLINE In-Process & Other Non-Indexed Citations Ovid

Searched 30 September 2016 (840 records)
Searched 31 October 2017 (471 records)
Searched 3 October 2018 (474 records)
Searched 5 September 2019 (514 records)

1 (asocial$ or antisocial$ or anti-social$ or dissocial$ or dis-social$ or dyssocial$ or dys-social$).tw,kf.
2 (self-defeating or masochistic).tw,kf.

3 multi-impulsivs.tw,kf.

4 ((moral$ or amoral or "a-moral") adj5 (character$ or personalit$)).tw,kf.

5 narcissS.tw,kf.

6 (sociopathS$ or socio-path$).tw,kf.

7 (psychopath$2 or psycho-path$2).tw,kf.
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8 sadis$.tw,kf.

9 (self-defeating or masochist$).tw,kf.

10 Cluster B.tw,kf.

11 "F60.2"tw,kf.

12 "30L1.7"tw,kf.

13 ((aggresss$ or deceitful$ or impulsiv$ or irritab$ or reckless$) adj5 (disorder$ or person$)).tw,kf.

14 or/1-13

15 (randomS$ or trial$ or control$ or group$ or placebo$ or blind$ or prospectiv$ or longitudinal$ or meta-analys$ or systematic review
$).tw,kf.

16 14 and 15

MEDLINE Epub Ahead of Print Ovid

Searched 30 September 2016 (381 records)
Searched 31 October 2017 (175 records)
Searched 3 October 2018 (171 records)
Searched 5 September 2019 (187 records)

1 (asocial$ or antisocial$ or anti-social$ or dissocial$ or dis-social$ or dyssocial$ or dys-social$).tw,kf.
2 (self-defeating or masochistic).tw,kf.

3 multi-impulsiv$.tw,kf.

4 ((moral$ or amoral or "a-moral") adj5 (character$ or personalit$)).tw,kf.

5 narcissS.tw,kf.

6 (sociopaths$ or socio-pathS$).tw,kf.

7 (psychopath$2 or psycho-path$2).tw,kf.

8 sadisS.tw,kf.

9 (self-defeating or masochist$).tw,kf.

10 Cluster B.tw,kf.

11 "F60.2"tw,kf.

12 "301.7"tw,kf.

13 ((aggresss$ or deceitful$ or impulsiv$ or irritab$ or reckless$) adj5 (disorder$ or person$)).tw,kf.

14 or/1-13

15 (randomS$ or trial$ or control$ or group$ or placebo$ or blind$ or prospectiv$ or longitudinal$ or meta-analys$ or systematic review
S).tw,kf.

1614 and 15

Embase Ovid

Searched 2009 to 30 September 2016 (3060 records)
Searched 2016 to November 2017 (219 records)
Searched 2017 to 3 October 2018 (344 records)
Searched 2018 to 5 September 2019 (382 records)

1 Antisocial Personality Disorder/

2 *Personality disorder/

3 ((asocial$ or antisocial$ or anti-social$ or dissocial$ or dis-social$ or dyssocial$ or dys-social$) adj5 (personS$ or disorders$)).tw,kw.
4 (self-defeating or masochistic).tw,kw.

5 ((moral$ or amoral or "a-moral") adj5 (character$ or personalit$)).tw,kw.
6 multiple personality/

7 narcissism/

8 narcissS.tw,kw.

9 (sociopath$ or socio-path$).tw,kw.

10 psychopathy/

11 (psychopath$2 or psycho-path$2).tw,kw.

12 sadism/

13 sadisS$.tw,kw.

14 masochism/

15 (self-defeating or masochist$).tw,kw.

16 impulse control disorder/

17 *impulsiveness/

18 *Aggression/

19 ((aggresss$ or deceitful$ or impulsiv$ or irritab$ or reckless$) adj5 (person$ or disordersS)).tw,kw.
20 Cluster B.tw,kw.

21 "F60.2".tw,kw.
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22 "301.7".tw,kw.

23 or/1-22

24 Randomized controlled trial/

25 controlled clinical trial/

26 Single blind procedure/

27 Double blind procedure/

28 triple blind procedure/

29 Crossover procedure/

30 (crossover or cross-over).tw.

31 ((singl$ or doubl$ or tripl$ or trebl$) adj1 (blind$ or mask$)).tw.
32 Placebo/

33 placebo.tw.

34 prospective.tw.

35 factorial$.tw.

36 random$.tw.

37 assign$.ab.

38 allocat$.tw.

39 volunteer$.ab.

40 or/24-39

4123 and 40

42 limit 41 to yr="2009 -Current"

43 remove duplicates from 42

44 exp animals/ or exp invertebrate/ or animal experiment/ or animal model/ or animal tissue/ or animal cell/ or nonhuman/
45 human/ or normal human/ or human cell/
46 44 and 45

47 44 not 46

48 43 not 47

CINAHL Plus EBSCOhost

Searched 2009 to 3 October 2016 (2426 records)
Searched 2016 to 2 November 2017 (199 records)
Searched 2017 to3 October 2018 (714 records)
Searched 2018 to 5 September 2019 (422 records)

S1(MH "Antisocial Personality Disorder")

S2(MH "Personality Disorders")

S3(asocial* or antisocial* or anti-social* or dissocial* or dis-social* or dyssocial* or dys-social*)
S4multi-impulsiv*

S5((moral* or amoral or "a-moral") N5 (character* or personalit*))

S6(MH "Multiple-Personality Disorder")

S7(MH "Narcissism")

S8narciss*

S9(sociopath* or socio-path*)

S10(psychopath or psychopaths or psychopathic or psycho-path*)

Sllsadis*

S12(MH "Disruptive Behavior")

S13(MH "Aggression")

S14MH social behavior disorders

S15(MH "Deception")

S16((aggress* or deceitful* or impulsiv* or irritab* or reckless*) N5 (person* or disorder*))
S17"Cluster B"

S18"F60.2"

S19"301.7"

S20S1 ORS2ORS3 0ORS40RS50RS6 ORS7TORS80ORS90ORS1I00ORS110RS120RS130RS140RS150RS16 ORS170ORS180RS19
S21(MH "Clinical Trials+")

S22MH random assignment

S23(MH "Meta Analysis")

S24(MH "Crossover Design")

S25(MH "Quantitative Studies")

S26PT randomized controlled trial

S27PT Clinical trial

S28(clinical trial*) or (control* N2 trial*)
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S29
S30

"follow-up study" or "follow-up research")

prospectiv* study or prospectiv* research)

S31(evaluat* N2 study or evaluat* N2 research)

S32(MH "Program Evaluation")

S33(MH "Treatment Outcomes")

S34TI(single N2 mask* or single N2 blind*) OR AB(single N2 mask* or single N2 blind*)

S35TI((doubl* N2 mask*) or (doubl* N2 blind*)) OR AB((doubl* N2 mask*) or (doubl* N2 blind*))

S36TI ((tripl* N2 mask*) or (tripl* N2 blind*)) or ((trebl* N2 mask*) or (trebl* N2 blind*)) OR AB((tripl* N2 mask*) or (tripl* N2 blind*)) or
((trebl* N2 mask*) or (trebl* N2 blind*)

S37random*

S38521 OR S22 OR S23 OR S24 OR S25 OR S26 OR S27 OR S28 OR S29 OR S30 OR S31 OR S32 OR S33 OR S34 OR S35 OR S36 OR S37
S39S20 AND S38

—_— = =

PsycINFO OVID

Searched 2009 to 30 September 2016 (6366 records)
Searched 2016 to 2 November 2017.(1072 records)
Searched 2017 to 3 October 2018 (704 records)
Searched 2018 to 5 September 2019 (684 records)

1 Antisocial Personality Disorder/

2 *Personality Disorders/

3 ((asocial$ or antisocial$ or anti-social$ or dissocial$ or dis-social$ or dyssocial$ or dys-social$) adj5 (person$ or disorder$)).tw,id.
4 (self-defeating or masochistic).tw,id.

5 ((moral$ or amoral or "a-moral") adj5 (character$ or personalit$)).tw,id.
6 Dissociative Identity Disorder/

7 NARCISSISM/

8 narciss$.tw,id.

9 (sociopath$ or socio-path$).tw,id.

10 psychopathy/

11 (psychopath$2 or psycho-path$2).tw,id.

12 Sadism/

13 sadis$.tw,id.

14 MASOCHISM/ )

15 Self-Defeating Behavior/

16 (self-defeating or masochist$).tw,id.

17 exp Impulse Control Disorders/

18 Impulsiveness/

19 Aggressiveness/

20 *Aggressive behavior/

21 ((aggress$ or deceitful$ or impulsiv$ or irritab$ or reckless$) adj5 (person$ or disorder$)).tw,id.
22 Cluster B.tw,id.

23 "F60.2".tw,id.

24 "301.7"tw,id.

25 or/1-24

26 clinical trials/

27 longitudinal studies/

28 exp program evaluation/

29 exp Treatment Effectiveness Evaluation/

30 random$.tw.

31 ((singl$ or doubl$ or trebl$ or tripl$) adj (blind$ or masks)).tw.
32 (crossover$ or "cross over$").tw.

33 trial$.tw.

34 group$.ab.

35 treatment effectiveness evaluation/

36 ((singl$ or doubl$ or tripl$ or trebl$) adj1 (blind$ or mask$)).tw.
37 prospective.tw.

38 factorial$.tw.

39 (assign$ or allocat$).ab.

40 control.ab.

41 placebo.ab.

42 (crossover or cross-over).tw.

43 0r/26-42
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4425 and 43

Science Citation Index Web of Science

Searched 2019 to 3 October 2016 (1233 records)
Searched 2016 to 2 November 2017 (198 records)
Searched 2017 to 3 October 2018 (181 records)
Searched 2018 to 5 September 2019 (170 records)

#14 #13 AND #12

DocType=All document types; Language=All languages;

#13 TS=(random* or trial* or control* or group* or placebo* or blind* or prospectiv* or longitudinal* or meta-analys* or systematic review*)
DocType=All document types; Language=All languages;

#12 #11 OR#10 OR#9 OR #8 OR #7 OR #6 OR #5 OR #4 OR #2 OR #1
DocType=All document types; Language=All languages;

#11 TS="301.7"

DocType=All document types; Language=All languages;

#10 TS="F60.2"

DocType=All document types; Language=All languages;

#9 TS=("Cluster B" and (person* or trait* or character*))

DocType=All document types; Language=All languages;

#8 TS=sadis*

DocType=All document types; Language=All languages;

#7 TS=(psychopath or psychopaths or psychopathic)

DocType=All document types; Language=All languages;

#6 TS=(sociopath* or socio-path*)

DocType=All document types; Language=All languages;

#5 TS=narciss*

DocType=All document types; Language=All languages;

#4 TS=((moral* or amoral or "a-moral") near/5 (character* or personalit*))
DocType=All document types; Language=All languages;

#3 TS=multi-impulsiv*

DocType=All document types; Language=All languages;

#2 TS=(self-defeating or masochistic)

DocType=All document types; Language=All languages;

#1 TS= ((asocial* or antisocial* or anti-social* or dissocial* or dis-social* or dyssocial* or dys-social*) NEAR/5 (person*))
DocType=All document types; Language=All languages;

Social Science Citation Index Web of Science

Searched 2019 to 3 October 2016 (2119 records)
Searched 2016 to 2 November 2017 (386 records)
Searched 2017 to 3 October 2018 (378 records)
Searched 2018 to 5 September 2019 (363 records)

#14 #13 AND #12

DocType=All document types; Language=All languages;

#13 TS=(random* or trial* or control* or group* or placebo* or blind* or prospectiv* or longitudinal* or meta-analys* or systematic review*)
DocType=All document types; Language=All languages;

#12 #11 OR#10 OR #9 OR #8 OR #7 OR #6 OR #5 OR #4 OR #2 OR #1
DocType=All document types; Language=All languages;

#11 TS="301.7"

DocType=All document types; Language=All languages;

#10 TS="F60.2"

DocType=All document types; Language=All languages;

#9 TS=("Cluster B" and (person* or trait* or character*))
DocType=All document types; Language=All languages;

#8 TS=sadis*

DocType=All document types; Language=All languages;

#7 TS=(psychopath or psychopaths or psychopathic)

DocType=All document types; Language=All languages;

#6 TS=(sociopath* or socio-path*)

DocType=All document types; Language=All languages;

#5 TS=narciss*
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DocType=All document types; Language=All languages;

#4 TS=((moral* or amoral or "a-moral") near/5 (character* or personalit*))

DocType=All document types; Language=All languages;

#3 TS=multi-impulsiv*

DocType=All document types; Language=All languages;

#2 TS=(self-defeating or masochistic)

DocType=All document types; Language=All languages;

#1 TS= ((asocial* or antisocial* or anti-social* or dissocial* or dis-social* or dyssocial* or dys-social*) NEAR/5 (person*))
DocType=All document types; Language=All languages;

Conference Proceedings Citation Indexes - Science, - Social Science & Humanities Web of Science

Searched 2019 to 3 October 2016 (19 records)
Searched 2016 to 2 November 2017 (17 records)
Searched 2017 to 3 October 2018 (18 records)
Searched 2018 to 5 September 2019 (18 records)

#14 #13 AND #12

DocType=All document types; Language=All languages;

#13 TS=(random* or trial* or control* or group* or placebo* or blind* or prospectiv* or longitudinal* or meta-analys* or systematic review*)
DocType=All document types; Language=All languages;

#12 #11 OR#10 OR#9 OR #8 OR #7 OR #6 OR #5 OR #4 OR #2 OR #1
DocType=All document types; Language=All languages;

#11 TS="301.7"

DocType=All document types; Language=All languages;

#10 TS="F60.2"

DocType=All document types; Language=All languages;

#9 TS=("Cluster B" and (person* or trait* or character*))

DocType=All document types; Language=All languages;

#8 TS=sadis*

DocType=All document types; Language=All languages;

#7 TS=(psychopath or psychopaths or psychopathic)

DocType=All document types; Language=All languages;

#6 TS=(sociopath* or socio-path*)

DocType=All document types; Language=All languages;

#5 TS=narciss*

DocType=All document types; Language=All languages;

#4 TS=((moral* or amoral or "a-moral") near/5 (character* or personalit*))
DocType=All document types; Language=All languages;

#3 TS=multi-impulsiv*

DocType=All document types; Language=All languages;

#2 TS=(self-defeating or masochistic)

DocType=All document types; Language=All languages;

#1 TS= ((asocial* or antisocial* or anti-social* or dissocial* or dis-social* or dyssocial* or dys-social*) NEAR/5 (person*))
DocType=All document types; Language=All languages;

Sociological Abstracts Proquest

Searched 2009 to 3 October 2016 (878 records)
Searched 2016 to 2 November 2017 (87 records)
Searched 2017 to 3 October 2018(89 records)
Searched 2018 to 5 September 2019. (86 records)

(SU.EXACT("Personality Disorders") OR SU.EXACT("Sociopathic Personality") OR TI,AB(asocial* or antisocial* or anti-social* or
dissocial* or dis-social* or dyssocial* or dys-social*) OR TI,AB(self-defeating or masochistic*) OR TI,AB( narciss* or sociopath*
or socio-path* or psychopath* or sadis*) OR TI,AB((aggress* or deceitful* or impulsiv* or irritab* or reckless*) NEAR/5 (person*
or disorder*)) OR TILAB("Cluster B" or "F60.2" or "301.7")) AND (SU.EXACT("Random Samples") OR SU.EXACT("Effectiveness")
OR SU.EXACT("Intervention") OR SU.EXACT("Treatment Outcomes") OR SU.EXACT("Evaluation Research") OR SU.EXACT("Program
Evaluation") OR SU.EXACT("Comparative Analysis") OR TI,AB(random* OR trial* OR control* OR placebo OR intervention* OR treat* OR
evaluat*))

Criminal Justice Abstracts EBSCOhost
Searched 2009 to 3 October 2016 (1104 records)
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Searched 2016 to 2 November 2017. Deduplicated with previous records (144 records)
Searched 2017 to 3 October 2018 (164 records)
Searched 2018 to 5 September 2019 (123 records)

S10 S6 AND S9

S9 S7O0R S8

S8 Tl(random™ OR control* OR placebo OR intervention* OR treat* OR therap* ) OR AB(random* OR control* OR placebo OR intervention*
OR treat* OR therap*)

S7 (ZU "randomized controlled trials") or (ZU "randomized controlled trials -- research")

S6 S10RS2 ORS3 0OR S40R S5

S5 ("Cluster B" or "F60.2" or "301.7")

S4 (narciss* or sociopath* or "socio-path*" or psychopath* or sadis*) N5 (person* or disorder*)
S3 (self-defeating or masochistic*)

S2 antisocial or anti-social or dissocial OR "dis-social" OR dys-social OR dyssocial

S1 (ZU "antisocial personality disorders")

Cochrane Database of Systematic Reviews, part of the Cochrane Library

Searched 3 October 2016 (9 records
Searched 31 October 2017 (1 record
Searched 3 October 2018 (8 records)

Searched 5 September 2019 (0 records)

=L

#1[mh "Antisocial Personality Disorder"]
#2((asocial* or antisocial* or anti next social* or dissocial* or dis next social* or dyssocial* or dys next social*) next/5 (person* or
disorder*)):ti,ab,kw

#3(self next defeating or masochistic):ti,ab,kw

#Amulti next impulsiv*:ti,ab,kw

#5((moral* or amoral or "a-moral") near/5 (character* or personalit*)):ti,ab,kw

#6[mh A"Multiple Personality Disorder"]

#7[mh Narcissism]

#8narciss*:ti,ab,kw

#9(sociopath* or socio next path*):ti,ab,kw

#10(psychopath or psychopaths or psychopathic*):ti,ab,kw

#11(psycho next path or psycho next paths or psycho next pathic*):ti,ab,kw

#12[mh sadism]

#13sadis*:ti,ab,kw

#14(self next defeating or masochist*):ti,ab,kw

#15"Cluster B":ti,ab,kw

#16"F60.2":ti,ab,kw

#17"301.7":ti,ab,kw

#18{or #1-#17}

#19[mh "Disruptive, Impulse Control, and Conduct Disorders"]

#20[mh Aggression]

#21[mh "Impulsive behavior"]

#22((aggress* or conduct* or deceitful* or disruptiv* orimpulsiv* orirritab* or reckless*) next/5 (person* or disorder*)):ti,ab,kw in Cochrane
Reviews (Reviews and Protocols)

#23{or #19-#22}

#24[mh A"personality disorders"]

#25(personalit* near/3 disorder*):ti,ab,kw

#26#24 or #25

#27#23 and #26

#28#18 or #27 Publication Year from 2009 to 2016, in Cochrane Reviews
#29#18 or #27 Publication Year from 2016 to 2017, in Cochrane Reviews
#30#18 or #27 Publication Year from 2017 to 2018, in Cochrane Reviews
#31#18 or #27 Publication Year from 2018 to 2019, in Cochrane Reviews

Reviews and Protocols) and Other Reviews
Reviews and Protocols
Reviews and Protocols

Reviews and Protocols

— o~ — —
- L =

Database of Abstracts of Reviews of Effects, part of the Cochrane Library

Searched 2009 to 2016 (5 records). Final issue. No new content added after this issue.

#1[mh "Antisocial Personality Disorder"]
#2((asocial* or antisocial* or anti next social* or dissocial* or dis next social* or dyssocial* or dys next social*) next/5 (person* or
disorder*)):ti,ab,kw
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#3(self next defeating or masochistic):ti,ab,kw

#Amulti next impulsiv*:ti,ab,kw

#5((moral* or amoral or "a-moral") near/5 (character* or personalit*)):ti,ab,kw
#6[mh A"Multiple Personality Disorder"]

#7[mh Narcissism]

#8narciss*:ti,ab,kw

#9(sociopath* or socio next path*):ti,ab,kw

#10(psychopath or psychopaths or psychopathic*):ti,ab,kw

#11(psycho next path or psycho next paths or psycho next pathic*):ti,ab,kw
#12[mh sadism]

#13sadis*:ti,ab,kw

#14(self next defeating or masochist*):ti,ab,kw

#15"Cluster B":ti,ab,kw

#16"F60.2":ti,ab,kw

#17"301.7":ti,ab,kw

#18{or #1-#17}

#19[mh "Disruptive, Impulse Control, and Conduct Disorders"]

#20[mh Aggression]

#21[mh "Impulsive behavior"]

#22((aggress* or conduct* or deceitful* or disruptiv* orimpulsiv* orirritab* or reckless*) next/5 (person* or disorder*)):ti,ab,kw in Cochrane
Reviews (Reviews and Protocols)

#23{or #19-#22}

#24[mh A"personality disorders"]

#25(personalit* near/3 disorder*):ti,ab,kw

#26#24 or #25

#27#23 and #26

#28#18 or #27 Publication Year from 2009 to 2016, in Other Reviews

ClinicalTrials.gov (www.clinicaltrials.gov/ct2/home)

Searched 3 October 2016 (14 records)

Searched 3 November 2017 for trials registered between 1 October 2016 and 3 November 2017 (1 record)
Searched 4 October 2018 for trials registered between 3 November 2017 and 4 October 2018(3 records)
Searched 5 September 2019 for trials registered between 4 October 2018 and 5 September 2019 (3 records)

antisocial personality disorder | Interventional Studies

WHO ICTRP (apps.who.int/trialsearch/AdvSearch.aspx)

Searched all years 3 October 2016 (41 records)

Searched 3 November 2017 for trials registered between 1 October 2016 and 3 November 2017 (5 records)
Searched 4 October 2018 for trials registered between 3 November 2017 and 4 October 2018 (10 records)
Searched 5 September 2019 for trials registered between 4 October 2018 and 5 September 2019 (3 records)

antisocial personality OR antisocial AND disorder OR antisocial AND behaviour

WorldCat (theses only; www.worldcat.org)

Searched 3 October 2016 (6 records)

Searched 2016 to 31 October 2017 (3 records)
Searched 2017 to 4 October 2018 (1 record)
Searched 2018 to 5 September 2019 (3 records)

KW: ("ANTISOCIAL PERSONALITY DISORDER" OR "ANTI-SOCIAL PERSONALITY DISORDER ") AND KW:(TREAT* OR RANDOM* OR THERAP*
ORINTERVENTION¥)

Appendix 2. Data extraction sheet
Pharmacological interventions for antisocial personality disorder

Source
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Corresponding number on Trial ID (e.g. Plizska 2000)
journal article

Trial registry with ID (search www.clinicaltrials.gov
from 2008 and

apps.who.int/trialsearch/Default.aspx from 2004)

Full citation

Form filled by (date, name)

Author contact information

Other publications on same study

Publication type

Country of origin

Eligibility

Confirm eligibility: yes/no/awaiting

At least 5 or more ASPD participants: yes/no

ASPD: Antisocial personality disorder

Correspondence

Correspondence required: yes/no

Method

Corresponding number ~ How randomized (individual/cluster)? Number of participants receiving:
on journal article

Location (e.g. hospital, out clinic) Intervention =

Control =
Summary (method) A X-week trial with X arms:
Methods Allocation:
Pharmacological interventions for antisocial personality disorder (Review) 929
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(Continued)

Blinding:

Duration of trial:

Duration of participation:
Setting:

Phases:

Intended follow-up period:
Validated instruments used:

Unvalidated instruments used:

Participants Number of participants screened:

Control group

Method of recruitment of participants:

Number of participants included: (male, female)
Number of participants followed up:

Number of withdrawals: (reason)

Diagnosis of ASPD: DSM/ICD

Means of assessment:

Age: mean years (range)

1Q:

Medication naive: %

Ethnicity:

Pre-existing substance misuse: specify if drugs/alcohol
Other comorbid diagnoses:

Comedication:

Experimental group

Method of recruitment of participants:

Number of participants included: (male, female)
Number of participants followed up:

Number of withdrawals: (reason)

Diagnosis of ASPD: DSM/ICD

Means of assessment:

Age: mean years (range)

1Q:

Medication naive: %

Ethnicity:
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Pre-existing substance misuse:
Other comorbid diagnoses:

Comedication:

Inclusion criteria met

Exclusion criteria met

Interventions

Experimental group

Medication name:

Medication type: (e.g. neuroleptic/antipsychotic)
No. randomised to group:

Mean medication dosage:

Mode of delivery:

Administration schedule:

Duration: days/weeks/months

Level of therapeutic dose (is treatment dose >/< than this?):

Washout before study initiation: hours before testing”

Titration period: duration

Adherence to treatment regime:

Control/comparison group
Comparison name:

Medication type (if applicable):
No. randomised to group:
Mean medication dosage:
Mode of delivery:
Administration schedule:

Duration: days/weeks/months

Washout before study initiation: hours before testing”

Titration period: duration

Adherence to treatment regime:

Outcomes (if possible, iden-
tify if outcomes are imme-
diate (within 6 months),
short term (> 6 months to 24
months), medium term (> 24
months to 5 years) and long
term (beyond 5 years))

Primary

« Aggression (state or trait): reduction in aggressive behaviour or aggressive feelings; continuous
outcome or dichotomous outcome, measured through improvement in scores on the Aggression
Questionnaire (Buss 1992), the Modified Overt Aggression Scale (Malone 1994), or a similar, vali-

dated instrument; or as number of observed incidents

« Recidivism: continuous, dichotomous or time-to-event outcome depending on how these data
are reported, measured as reconviction in terms of the overall reconviction rate or numbers re-
convicted for the sample (continuous), time to reconviction/reoffending (time-to-event data), re-
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cidivism yes/no (dichotomous). Non-convicted offences identified by self-report/incident report-
ing etc. reported in the same way.

« Global state/functioning: continuous outcome, measured through improvement on the Global
Assessment of Functioning numeric scale (DSM-IV-TR)
o Relapse
o Timetorelapse
o No clinically important change in global state
o Not any change in global state
o Average endpoint global state score
o Average change in global state scores

« Social functioning: continuous or dichotomous outcome, measured through improvement in
scores on the Social Adjustment Scale (Weissman 1976), the Social Functioning Questionnaire
(Tyrer 2005), or a similar, validated instrument; or a proxy measure of social functioning (e.g. de-
creased level of support required/time taken to achieve leave from hospital)

« Adverse events: dichotomous outcome, measured as incidence of overall adverse events and of
the three most common adverse events, measured as numbers reporting:
o sudden and unexpected death;
o natural causes of death; or
o self-harm/injury.

Secondary

« Quality of life: self-reported improvement in overall quality of life; continuous outcome, mea-
sured through improvementin scores on the European Quality Of Life instrument (EuroQoL Group
1990), or a similar, validated instrument

« Engagement with services: health-seeking engagement with services; continuous outcome,
measured though improvement in scores on the Service Engagement Scale (Tait 2002), or a sim-
ilar, validated instrument

« Satisfaction with treatment: continuous outcome, measured through improvement in scores
on the Client Satisfaction Questionnaire (Attkisson 1982), or a similar, validated instrument

« Leaving the study early: continuous or dichotomous outcome, measured as proportion of par-
ticipants discontinuing treatment:
o for specific reasons (release, parole, move establishment, changes in security); or
o for general reasons

« Substance misuse: continuous or dichotomous outcome, measured asimprovement on the Sub-
stance Use Rating Scale, patient version (Duke 1994), or a similar, validated instrument

« Employment status: continuous outcome, measured as number of days in employment over the
assessment period

« Housing/accommodation status: continuous outcome, measured as number of days living in
independent housing/accommodation over the assessment period

« Economic outcomes: continuous outcome, reporting direct costs and indirect costs

« Impulsivity (state or trait): self-reported improvement in impulsivity; continuous outcome,
measured through reduction in scores on the Barratt Impulsivity Scale (Patton 1995), or a similar,
validated instrument

« Anger: self-reported improvement in anger expression and control; continuous outcome, mea-
sured through reduction in scores on the State-Trait Anger Expression Inventory-2 (Spielberger
1999), or a similar, validated instrument

« Mental state: continuous outcome reporting:
o general mental state;
o no clinically important change in general mental state;
o notany change in general mental state;
o average endpoint general mental state score; or
o average change in general mental state scores.

« Prison and service outcomes: continuous outcome reporting:
o treatment of people in the community;
o duration of treatment programme; or
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(Continued)
o changesin services provided by through care/probation teams
« Other
Statistical results (reported means, standard deviation, standard errors, confidence intervals, F
values or P values and range) for key variables:
Notes Sample size calculation:

Power: under/adequately powered

Ethics approval:

Comments from study authors

Limitations of study

Strengths of study

Key conclusion of study authors

Supplemental information regarding data received through personal email correspondence with
the authors in month/year.

Any additional comments you would like to make about this study:

Risk of bias

Item Quote to support deci-  Risk of bias (high, un-
sion clear, low)

Random sequence generation (selection bias)/generation of allocation se-
quence

Allocation concealment (selection bias)

Blinding of personnel to intervention received

Blinding of participants to intervention received

Blinding of participants and personnel (performance bias)

Blinding of outcome assessment (detection bias)
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Incomplete outcome data (ITT, imputation method) (attrition bias)

Selective outcome reporting (according to protocol?)

Vested interest (funding or author affiliations, or both)

Publication bias

Language bias

Other sources of bias

ITT: Intention to treat

WHAT'S NEW

Date Event Description

29 June 2020 New citation required but conclusions The addition of 3 new studies has not changed the conclusions of
have not changed the review.

5 September 2019 New search has been performed The review was updated following a new search on 29 Septem-

ber 2016, and top-up searches on 31 October 2017, 3 October
2018 and 5 September 2019.

HISTORY

Protocol first published: Issue 1, 2009
Review first published: Issue 8,2010

CONTRIBUTIONS OF AUTHORS

Najat Khalifa selected studies for inclusion, extracted data, assessed risk of bias, rated the certainty of the evidence, acted as an arbiter
(where necessary), provided a clinical perspective, and wrote and revised the final report. Dr Khalifa is the guarantor of this review.
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Disclaimer: The results of a Cochrane Review can be interpreted differently depending on people's perspectives and circumstances. please
consider the conclusions presented carefully. They are the opinions of review authors, and are not necessarily those of the NHS or the
Department of Health.
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW
This review differs from the original protocol (Khalifa 2009) and previous review (Khalifa 2010) in the following ways.

Authorship

« Following the publication of the protocol (Khalifa 2009), Michael Ferriter joined the team who produced the original version of this
review (Khalifa 2010).

« For this update, the following review authors stepped down: Conor Duggan, Jutta Stoffers, Nick Huband, Michael Ferriter and Klaus
Lieb. They were replaced by Simon Gibbon, Natalie H-Y Cheung and Lucy McCarthy.

Types of participants

« For this update, we added an additional restriction to this section to apply to studies in which participants with AsPD formed a small
subgroup.

« This required that studies with two treatment conditions should have randomised at least five people with AsPD to be included in
the review. The rationale was that variance and standard deviation could not be calculated in samples of two or less, and so a two-
condition study randomising less than five (relevant) participants would have at least one arm for which standard deviation could not
be calculated (Newman 1939).

« Weincluded in this update, studies where AsPD group or subgroup data were not available, but where at least 75% of participants had a
diagnosis of AsPD. We chose a threshold of 75% as this appeared pragmatic and reflects that the overwhelming majority of participants
have AsPD.

Types of outcome measures

« For this update, we:
o modified the criteria for the outcome of 'social functioning' to also include proxy measures of social functioning in order to reflect
clinically relevant changes (e.g. decreased level of support required/time taken to achieve leave from hospital);

o modified the outcome of 'substance misuse,' so that a reader would find it easier to differentiate drug misuse outcomes from alcohol
misuse outcomes(specifically, we replaced it with two separate categories: substance misuse: drugs and substance misuse: alcohol);

o added two additional secondary outcomes 'Mental state' and 'Prison and service outcomes' to collect data on outcomes relevant
to participants' general mental health symptoms (i.e. specific symptoms such as dissociative experiences, mood/anxiety, or global
mental health) and use of prison/probation services (e.g. treatment of people in the community, duration of treatment programme,
changes in services provided by through care/probation teams), respectively;

o reported other outcomes measured in the included studies that did not fall into one of the above categories (continuous or
dichotomous outcomes dependent upon how the outcomes were reported); and

o took the decision to exclude any study that did not report any of our primary or secondary outcomes, as any additional outcomes
would be considered to be clinically irrelevant, trivial or potentially confusing, and the review is already looking at a large number
of clinically-relevant outcomes (five primary outcomes and 12 secondary outcomes).

« We acknowledge that there was an oversight in the original protocol regarding the possible use of dichotomous or time-to-event data
for certain outcomes (e.g. reconviction, leaving the study early and adverse events); these outcomes are more likely to be dichotomous

(or time-to-event), rather than continuous, data.

Search methods for identification of studies

« Inthe previous version of the review (Khalifa 2010), we added the National Criminal Justice Reference Service Abstracts Database, to
capture relevant studies in the justice and drug-related literature.
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« Forthis update, we:

o revised the list of electronic databases, either because we no longer had access (ASSIA, BIOSIS, Dissertation Abstracts which we
replaced with WorldCat, National Criminal Justice Reference Service Abstracts which we replaced with Criminal Justice Abstracts),
or because previous searches were unproductive (OpenSIGLE (now OpenGrey) COPAC (which has since been replaced by Library
Hub Discover) and Zetoc);

o added two daily updated segments of MEDLINE, which were unavailable last time (MEDLINE Epub Ahead of Print and MEDLINE In-
Process & Other Non-Indexed Citations);

o used the Cochrane Database of Systematic Reviews and DARE to identify other relevant systematic reviews in order to search their
reference lists;

o did not search the specialized register of the Cochrane Schizophenia group because people with comorbid major functional mental
illnesses (including schizophrenia) were excluded from this review; and

o search trials registers using WHO ICTRP as metaRegister of Controlled Trials (ISRCTN) was no longer available.

Data collection and analysis

« This update omits six analyses specified in the original protocol because of insufficient data. (See Table 5).

« Inthis update, we added the following new methods, which we may use in future updates of this review (see Table 5).
o We may reconsider the primary and secondary outcomes in future reviews, to include pre-clinical markers such as 'facial emotional
recognition' or additional features of AsPD as listed in DSM-5, ICD-10, or future iterations of these guidelines e.g. ICD-11

o Ifinsufficient data are available to employ statistical techniques, we will look at descriptive methods (such as time elapsed between
the study and publication), in order to assess potential reporting bias.

o We have decided to summarise both endpoint and change data (or both) for continuous outcomes in future updates of this review,
and have specified that we will perform a meta-analysis that combines both types of data using the methods described by Da Costa
2013, since both types may be included together in meta-analysis when using the MD (Higgins 2011a).

o We will consider pooling outcomes reported at different time points where this does not obscure the clinical significance of the
outcome being assessed.

o We explained how we would manage issues of multiplicity should they arise in future updates of the review, as this was missing
from the protocol.

Summary of findings and assessment of the certainty of the evidence

« In keeping with current recommendations, we included a new section on 'Summary of findings and assessment of the certainty of
the evidence' in this update, in which we explain how we assessed the certainty of the evidence for clinically relevant outcomes and
summarised these in a 'Summary of findings' table.

NOTES
None.
INDEX TERMS

Medical Subject Headings (MeSH)

Aggression [drug effects]; Alcohol-Related Disorders [drug therapy]; Amantadine [therapeutic use]; Antisocial Personality Disorder
[*drug therapy]; Anxiety [drug therapy]; Bromocriptine [therapeutic use]; Desipramine [therapeutic use]; Nortriptyline [therapeutic
use]; Phenytoin [therapeutic use]; Placebos [therapeutic use]; Psychotropic Drugs [*therapeutic use]; Randomized Controlled Trials
as Topic

MeSH check words
Adult; Female; Humans; Male; Middle Aged
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